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LADY BICYCLE RIDERS IN BATTERSEA 
PARK, LONDON. 


* BicYcLine is not nearly so much of a craze in 
England as here; and the reason therefor, as I az 
ured it out after much interested investigation, is i- 
lustrative of a notable difference between the United 
States and England iv athletic and sporting matters,” 
said a wheelman who had just returned from a trans- 
atlantic trip. Because of the superb roads to be 
found in every part of England, I expected to find the 
country simply overrun with bicycles. I soon learned 
that the sport had by no means the general hoid on 

yple disposed to exercise or athletics as it has here. 

t has taken a comparatively greater hold upon the 
women than the wen, which is entirely consistent with 
my theory. The latter statement is amply confirmed 
by a visit to Battersea Park, London, where many 
members of the aristocracy may be seen riding daily. 

** Battersea Park is across the Thames, and is nota 
great way from Westminster and Kensington, so that 
it is little wonder that it was selected by the leaders of 
society for the purpose of enjoying their favorite sport. 
Before the advent of lady cyclists the park was prac- 
tically anknown to many of the inhabitants of the 
fashionable West End of London, but to-day the sight 
presented to view between the hours of ten and one of 
a fine day is really well worth seeing. The gentlemen 
ride in trousers instead of kuickerbockers, and flannel 
or all-wool garments are conspicuous by their absence, 
while the ladies, with few exceptions, endeavor to 
make cycling keep pace with the fashion, for erépon 
skirts of more than ample proportions, balloon sleeves 
and hats of Brobdingnagian proportions are decidedly 
in the ascendant. 

“One of the neatest bicycle costumes to be seen in 
the park is of golden brown kersey cloth; the skirt 
reaches to the shoe tops and is stiffened with haircloth 
to a distance of eight or ten inches, and it is four yards 
around, Leggins of the same material as the gown 
meet knickerbockers of light texture at the knee. The 
jacket is lined with cream white satin; ander this is 
worn a white shirt waist or a perfect fitting white 
sweater. A golden brown bat with black quills, tan 
shoes, and white or brown gloves, and a neh of 
violets finish the costume. 

** Nearly all of the ladies sit far too low and carry their 
hands too high, but on the whole their appearance 
contrasts very well with that of American lady cy- 
clists, who are found in London in considerable nam- 
bers during the season. 

* During the past three months there has been an 
unprecedented exodus of America’s fasbionable peo- 
ple toward the summer resorts of Burope, and it is in- 
teresting to note the great number of wheels they 
have taken abroad to be used in touring in Great 
Britain and the Continent. No pleasanter way of see- 
ing the sights can be imagined than to wheel from 
town to town over the magnificent roads of England 
and France. These Amertean tourists are really mis- 
sionaries for the American bicycle industry, for though 
our fashionable people will buy their wardrobes in 


London or Paris, they invariably take their American | 


wheels with them.” 

In America wheeling is very popular among ladies, 
and a journal is now devoted to their interests. The 
Wheelwoman is published in Boston, and it states 
that it is devoted to the interest of those who ride the 
wheel and to the conversion of those who do not. 

The bicycle craze has even struck the women of ¢ 
South and promises to take as complete possession of 
them as it has of their Eastern, Western and Northern 
sisters. Richmond women were the first in the South 
to take to wheeling, and several prominent society 
women have organized a clab modeled after the ex- 
elusive Michaux Club, of New York. The Michaux 
Club is composed of many prominent members of so- 


ciety and they ride under cover during the winter. Tn | 


Brooklyn the Riding and Driving Club is about to 
make a large addition to their palatial club house and 
riding academy to accommodate the members who are 
cyclists. 


On August 2 the Knickerbocker Club, of New York, 


took a run to Mason's Hotel, on the Brooklyn cycle 
path, and the occasion was the inaugural ball of the 
club, which was composed of feminine bicyclists who 
favor rational dress. 
The eighty lighted cycles presented a pretty appear- 
one The bloomer costume prevailed among the 
es 


We ‘are indebted to the Illustrated London News for men do not succeed as well as they migbt. 


our engraving. 


MANUAL AND SENSE TRAINING, THE 
GREAT PROBLEM IN EDUCATION.* 


By Perer T. AusteN, Ph.D., F.C.S., Professor of fall value of railway investments in the United States, | ful supply of wood. 


the meaning ; how to write. bat not how to produce 
ideas about which to write. We teach them dead 
languages, and do not give them a working knowledge 
of their own a e teach them about the part 
and its bistory. t concerning the material world in 
which they live, move and have their being, and on 
the exact know of which their chances of success 
and happiness in that world will in large part depend, 
we teach them little. Even when they grow up. they 
know hardly anything about hygiene, ventilation and 
sanitation. The working of their own bodies is a puz- 
zie to them. They don’t know what to eat, or drink, 
or how to clothe themselves. They are sent naked and 
unarmed out to fight their way in a world of matter 
and force ; ignorant of the pitfalls on every side of 
them, of the temptations that may allure them, and of 
the punishment to others as well as to themselves that 
will follow their misdeeds.” 

In such a world one needs more than a knowledge 
of history, arithmetic, and language. One needs sharp 
eyes which see aright, quick ears which hear true, 
trained and nimble fingers to execute the commands 
of the mind with accuracy and dispatch. A practical 
acquaintance with material things is necessary and 
adequate knowledge of the causes of their phenomena, 
so far as it is possible for one to know them. I do not 
undervalue book training. On the contrary, I say the 
| youth must stady books and understand them. Bat 
| as the child grows, it gets its information and educa- 
| tion through its senses. If these senses are not well 
‘trained, the progress of the possessor will not be satis- 
|factory. Education by books is good, but it is not 

everything. From books one gets facts and informa- 
tion ;: but not the power to observe for ourselves, to 
test the accuracy of the information, to compare, to 
| Jadge. to reason. The reader of the book may be of 
value to the world than the book, for the book is 
| permanent, easy of access, and useful to many, and 
| that is more than can be said of the ill-trained reader. 
The fully educated man should be not only a reader of 
books ; he should observe enough during his life to be 
able to make a book if 
| Tt is not, then, to make scient investigators out of 
| the voung that I advocate a thorongh course of in- 
| strnetion in science in schools, but to train and eda- 
cate their powers of observation, judgment and reason- 
ing. 1 say more than this, the training and education 
| cannot be given in any other way. Quite apart from 
the consideration of mental training by science teacb- 
| ing. it is necessary that one should know something 
about physical science if one is to any real satis- 
| faction out of this life. No one will deny that some 
| knowledge of the material things and forces is neces- 
| gary to success and happiness, let alone the necessity 
of avoiding accident, disease and distress. How little 
do most people know of these things! How seldom 
do we find well ventilated reoms, good sanitary = 
ask, 


lations, proper hygienic house construction. 
| visitor from the other world might reasonably 
“ Where do S- learn about themselves, about 
the world of which they are factors, about their habits 
of life, neciples of morality, and right relations to 
each ot ?” To which we might answer, * By hard 
| knocks, by finding that life “is intensely earnest, by 
| failure ; too little, alas! by suecess.” We might point, 
also, to the dark shadows that these words throw. and 
which cover so many broken aspirations, dead feelings 
| and lost hopes. There is the battle field on which we 
| rushed with colors flying, waving ourswords and blow- 
ing our penny trumpets, until the “dark tower” 
echoed back the feeble din. Then came at us creatures 
that we knew not. Huge beasts, crawling reptiles, 
stinging gnats, and men with jageed clubs ; 
they strack us and bit as, broke our swords, split our 
| penny trumpets, trampled our colors in the mire; 
| until disheartened and disabled, we crawled away on 
| sore hands and bruised knees as best we could. Aye, 
_ and some stayed on the field. Then turned we back 
and asked of those who sent us out to do battle, “ Was 
it fair. was it jast, not to tell us of these foes and dan- 
gers?” But those who sent us answered not. 
It may be urged that more blaster is made about the 
matter than is needec ; that after all people get along 


on the whole quite well. and that education will adapt | 


itself to the wants of the people. This, however, is 

wot so. In the first place, le do not know what 
they want, and not knowing. do not as a matter of 

\fact get along well. It is only those who stady the 

subject that see where the trouble really lies. 

e reports of Dun’s Mercantite Agency show that 

In 1877, in- 
vestigation showed that $1, 800,000,000, or 38 per cent., of 

| the capital reported as invested in 200 of our railway 
| companies, was wholly unprodactive to the investors. 
jand the greater was wholly lost to them.” 
“The actual shrinkage and loss to somebody, on the 


and college, and taking hold of real life. They don’t 
know how to 
ling of a big ship lashed by waves, bumped on hidden 
sand banks, punctured by submerged crags, beate1, by 
wind and sleet, and lost in darkness. They can’t reag 
the barometer, they don’t know the signs of the wea- 
ther or the leeway that the ship is making. They || 
dawdle on the after deck and read dime novels when 
the typhoon is grunting in the distance and will soon 
turn the ocean into a devil's caldron of swirl and 
sereech, and toss their ship over and under the spuime 
| and swash like a chip. 

It is the mind, carefully educated in realities, that 
| must then come to the rescue; a clear head, and firm 
| hands to hold the wheel. Such a mind commands the 
forces of nature and makes them obey like well-trained 
children. 

I will go farther, I will leave business and take ordi- 
nary life. I say that theaverage man and woman is a 
|failare. I don’t mean every one, I mean the averave. 
| Many a one knows it in his of hearts that this is 
| the case. Your hopes have not been fulfilled, you «re 
| not what you you would be. Your work is 
| mostly done by will power, not by love. You haven't 

what you want, you don’t want what you have. You 
are a clerk, you want to be a musician ; you are a mu- 
sician, you would rather be a writer ; a lawyer, and 
wish you were a machinist; a teacher, and you would 
be a preacher. The wife you want you cannot have, 
the one you have does not want you. You would be 
this, that, or something else, but you don't know how 
to be it. So you put Duty on the altar and worship it, 
and in fact that is about ali there is for you todo. | 
am not a pessimist. Far from it. I simpiy note 
what I see about me, as a conscientious observer 
should do. It is a great thing to be able to see things 
as they really are, but it is about the hardest thiig 
to do that there is. The average man is not properly 
educated for the work that be really has to do in 
this world, and on the successful carrying on of which 
bis efficiency, success and real happiness will depend. 
To put it more concisely, the average education of a 
man does not adjust him to his environment. As re- 
gards the education of women, the education usually 
given does not fit them for anything of particular 
value. In many respects women are potentially equal 
if not superior to men as factors in our civilization. 
Ped Hy ing, they are magnificent possi- 
bilities, but y practical realizations. 

Aside from the knowledge that can be obtained 
from books and words, that is by printed and oral 
instruction, and this should include not only printed 
| words but diagrams, pictures, ete., instruction must 
be given by things themselves. An education must 
be given in waterial things, and that can only be 
given by actually handling them and working with 
them. Here let me guard against a very common mis- 
understanding of this subject. Even men of high po- 
sition in educational circles sometimes curiously mis- 
apprehend the idea and object of manual training. 

Manual training does not necessarily mean a special 
industrial education. But this education is of great 
| importance in the growth of a nation such as we are, 
| The industrial schools, wherever they have been es 
| tablished, have done wonderfal work. Hundrets, 
| yes, thousands, of young men to-day are actively ev 
| gaged in remunerative industry who owe their entire 
| education to these schools. No city should be without 
them. Every city should have these schools, where 
boys may learn machine work, plumbing, carpentry 
and the trades in an efficient and practical way, so as 
to be able to go out and make their living by their 
hands. How else can a young man learn a trade to- 
day? Ifa wealthy man wishes to aid a town, let him 
found a trade school. He will find that it will not 
cost so much ; he will find others who will assist ; and 
| it will not be many years before the institution will 


be one of the most powerful factors in the civilization 
of the town. 

Indeed, such sma)] ferments can be started without 
much difficulty and at small expense. A lady friend 
of mine tried the following experiment: In a low 
| quarter of our town there was a very low set of bad 
boys called the dock gang. They were a perpetual 
buisance, and, as they were growing older, promised 
to from boyish hoodlums into dangerous crim!- 
nals. They stole, set fire to sheds, drank what they 
could get, smashed windows and inevery way showed 
steady and ardent in criminal education. 
This lady thought she would try an experiment. She 
hired a room in that quarter of the town, had it 
| cleaned, painted and papered. and placed a_ placard 

on the door announcing that it was the ‘ Whittling 
| Sehool.” She bonght a dozen good, strong jack 
| knives, several bladed and of the best quality of steel. 
several oil stone slips, an oil can or two, and a _plenti- 
She got the names of the boys 


Coemistry in the Polytechnic Institute, Civil had been fully 50 percent.” Sach an exhibit proves | comprising the gang, and invited them all to meet 


Service Examiner in Chemistry for the City of , that “in the projec 


Brooklyn. 


IN a recent lecture on the subject of “Science Teach- 
ing in Schools,” 1 endeavo to explain how im- 
portant it was to train the young in observation. 
claimed that in no way could this necessary traini 
be given them other thin by the study of physical 
science, and endeavored to show that no matter how 
much drill a child might have in arithmetic, history, 
grammar and languages, its full powers would not be 
developed unless it were taught physical science, and 
that, too, not by books alone, but by actnally stady- 
ing the objects themselves, and by producing and ob- 
serving the phenomena. I said that al! children, 
without exception, should receive the elements at 
least of a scientific education, and I also maintained 
that if they were not taught the elements of science, 
they would pass through life unable to draw upon a 


considerable part of their intellectual resource, No 


one who is a teacher, and who is accustomed to study 
men in their progress through life, can fail to be deep- 
ly impressed by the excellent results which follow 
where science has been properly taught in the schools ; 
and on the other nana, by the Jaws that are observed 
in those in whose education seience has not taken its 
proper position. 

To a visitor from some other world how absurd ft 
would seem should we say to bim, “‘ We teach our 
children how to spell words of which they know not 


lecture given betore mie Bridgeport (Conn.) Scientific Society. 


tion, constraction and management 
| of the railway investments in the United States, there 
has been gross incompetency.” In 1870, 50 per cent. 
“of the wholesale merchants doing business in Chicago 
had failed, suspended or compromised with their credi- 
/ tore.” It has been said that not more than three wmer- 


ne | chants in a hondred, ‘“‘who embark in trade end life 


with success.” One writer says that nearly all merch- 

‘ants fail about once in twenty years. Why does the 
average man fail in business? I answer, he fails for 
the same reason that I can’t speak Hebrew; I don’t 
know the language; and he is ignorant of the facts, 
principles and causes involved in business. Why does 
a certain man succeed ? Asa rule, because he under- 
stands the business. It may be said that some men 
are lucky. Men may make what are cailed lucky 
strikes, and a up nuggets of gold ; influence, social 
position, and accident will do wonders, I admit; but 
this does not continue. Uniess the lucky man has 
| ability, knowledge and energy, his luck will not last. 

I have referred to the failures of men. How about 
the women? Study the statistics of great vities ; visit 
the tenements, and ask if it were not better that some 
of these struggling, despairing, wretched feminine fail- 
ures had never seen the light of day? Could a man 

; who had been brought ap ina country town under- 
take, off hand and without experience, to sail a ship 
in rough weather? He might get anead ona clear 
duy, with a kind wind to fan him along. but how about 
jeme evelone which he could not foresee? The illustra- 
tion represents the average boy or girl leaving school 


| her at the “ Whittling School.” Then she bired an 
ingenious joiner, and told him to show the boys how 
to use a jacknife in every way that a jack knife could 
be used. Well, the boys came; not one of them had 
even washed bis face. They came to bave fun and 
raise a racket. They stayed and forgot the racket un- 
der the influence of the jack knife in the hands of the 
ingenious joiner. The dock gang now disappeared, 
| and in its place instead there was evolved a class— not 
|a gang, but a class—of young men—not hoodlums any 
longer, but young mep. 

Out of a board, these boys seem to be able to make 
almost anything with jack knives. And the teacher, 
by the way, the joiner, carries his head quite high 
when he talks about bis “class.” The teacher—be 
will be a professor next, I suppose—soon found that 
the limit of the jack knife was reached. A kit of tovls 
was supplied and the boys, or perhaps I should =ay 
the students, studied the ne, the chisel, the gouge 
and other implements. urther, some of these boys 
developed unusual skill and ability, and were able to 
go to work for a good living. Indeed, I hear that one 
of them has began to invent. : . 

So a jack knife turned the tive criminal into 
avaluableman. Carlyle was right when he =\¢; 
| **Man without tools is nothing ; with tools, be is all. 

, There is a mistaken idea that, to accomplish anythin¢ 
| great in this world, one must needs have a large $0!!! 
of money, powerful adjuncts, influence and what 10t- 
| But the fact is that individual effort is, after all. ‘be 
surest force there is. every great movement, 


le their canoes, let alone the hard. - 
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rise or undertaking in this world, and sooner or 
vou will find an active man whose brain and en- 
eonstitute its mainspring. So long as the indi- 
gidaal is idle, reforms must be undertaken by 
rations. but if the individual is active, reforms go of 
selves. How many persons there are that could 
start ani! maintain a whittling school, a cooking school 
orsome such usefal institation, and run the whole 
thing, be president, faculty, instructors, allinone? A 
few months wouid give surprising results. 

Let oe return now to that most important distinc- 
tion between manual training, which is educational, 
and industrial education, which is learning a mechani- 
ealart. Almost all the opponents of manual training 
in the public school start out from the false premise 
that it ‘ has for its aim the education of children to be 
mechanics.” Against this phantom there have been 
directed much wordy thunder and sarcasm, and there 
have bloomed many of what Huxley ealls the “ perni- 
gious flowers of rhetoric ” 

Then it has been urged that manual training would 
break up bome industry. This statement is false. The 
recent distribution of electric power is making home 
industry wore possible than formerly. All such argu- 
ments are really directed against premature profes- 
siona} or technical training, whieh has os what- 
ever to do with manual training. Note this distine- 
tion, for it disposes of most of the oppo at onee. 
Phose who wish to acquaint themselves with the many 
objections raised to manual training, and how they 
are easily disposed of, should read the translation of 
Seidel’s excellent essay on industriai instruction. 

Bacon said that “* Education is the cultivation of a 
just and legitimate familiarity betwixt the mind and 
things.” To which might be added yA way of method, 
the injnuction of Comenius, “ Let those things that 
have to be done be learned by doing them.” While 
education is now eonsidered a far more complicated 
undertaking than in the days of these thinkers, their 
gords are true and forcible. Manuai training has not 
forits object the education of the young to be mechan- 
ie, but is intended to train the senses and the hands 
and the members, and through these the mind. [t is 
the development of object teaching, the conclusion of 
the kindergarten. It is the edueation in the proper- 
ties, working and applications of material things, and 
the training of both body and mind by the study of 
these material things. Our boys and girls have a 

to the knowledge that belongs to our time, not 
e to a portion of it, but to as much of it as they 
canfmaster. We have no right to restrict the young 
to certain fields of knowledge, and to exclude others 
of equal importance. I claim that the first step in 
education and the last should be the education of the 
senses and the members. Not that the steady de- 
velopment of the mind should be neglected, far from 
it. I wish that half the so-called education of to-day 
did educate the mind, and practice and sharpen the 
ability to reason correctly, instead of simply wearying 
the memory, and making the mind a dumping ground 
of indigestible facts, from which the student can as- 
similate but little real intellectual nutriment. Lf his- 
tory cannot be taught so as to let the philosophy of 
history appear, what is the use of history? Why coop 
up the children in the cemeteries of the t, when 
they can play in the flower-speckled gardens of tbe 
present? .We are waking plenty of real history in 
this country. Why spend years on a dead language, 
if good reasons cannot be presented for doing so ? e 
ean get the ideas of the old writers, if not their charm 
of form, from translations. Emerson was not astray 
when he advised their use. 

The theory of manual training has been well ex- 
pressed by Ham in bis book on the subject. ‘In the 
= of education,” he says, “the idea should never 

isolated from the objects it represents : first, because 
the idea, being the reflex perception or shadow of the 
object, is less clearly defined than the object itself, 
and second, because joining the object and the idea 
intensifies the impression. Separated from its object 

idea is unreal, a phantom. The object is the 
flesh, blood, bones and nerves of the idea. Without 
its body the idea is as impotent as the steam that 
rises from the surface of boiling water and loses itself 
inthe air. But unite it to its object and it becomes 
the vital spark, the animating force, the Promethean 
fire. Thus steam converts the Corliss engine—a 
huge mass of lifeless metal—into a thing grace, 
of beauty and of resistless power. Suppose the 
teacher, for example, desires to convey to the mind 
ofa child having no knowledge of form, an impression 
of the shape of the earth; he says, *[t is globular.’ 
The child’s face expresses nothing, because there is in 
its mind no coneeption of the object represented by 
the word globular. The teacher says, ‘It is a sphere,’ 
with no better suecess. He adds, ‘A sphere is a body 
bounded by a surface, every point of which is equally 
distant from a point within called the center.” The 
child’s face is still expressionless The teacher takes 
abandful of moist clay and moulds it into the form of 
4 sphere, and, exhibiting it, says, ‘The earth is like 
this” Yhe child claps its hands, utters a ery of de- 
light, and exclaims, ‘ It is round like a ball ! 

“This illustrates the triumph of object teaching, the 
method alike of the kindergarten and the manual 
training school. As the child is father to the man, so 
the kindergarten is the parent of the manual training 
‘ehool. The kindergarten comes first in the order of 
developinent. and leads logically to the manual train- 
lgschool. The same principle underlies both. In 

th itis sought to generate power by dealing with 

Sin connection with ideas. Both have common 
sepods of instruetion, and they should be adapted 
me whole period of school life, and applied to all 


In an address at the laying of the corner stone of 
School for primary. superior and professional in- 
Sttuction at Paris, Jules Ferry, the late French Min- 
ster of Public Instruction, said: “We desire to en- 
hand labor. We have written this motto iu large 
= TS Upon our programme, and we have chosen the 
rest, indeed the only, means of seeuring the reeogni- 
= of the nobility of hand labor. not only from those 
* €Xercise it, but also from society asa whole. We 

© introduced hand labor into the school itself. 
eve me, when the plane and file are accorded their 
eeret honor by the side of the compass, the map, 
he © text book in history, and when they beeome 


the objects of rational and systematic iustruction, |to bright boys. 


only then will a great amount of judice die out, 
and much of the spirit of « vanish away. 
Social peace will find a place upon the seats of the 
elementary school, and Harmony, with her beaming 
light, will illuminate the future of the nation.” 

Seidel concludes : *‘ Truly, if this has been declared 
by the leader of public instruction fora great nation, 
and if, as we see to-day in France, the word has be- 
come flesh, then this matter cannot be arrested by a 
few apt phrases of schoolmen, but with or without the 
mediation of official pedagory must make its way 
thro the educated world.” Ham says that “ The 
true definition of education is the development of 
the powers of man to the culminating point of action ; 
and this power in the conerete—the power to do some 
useful thing forman—this must be the last analysis 
of educationaltruth.” The idea is not new, for it will 
be found in the writings of Bacon, Rousseau 
Spencer, and in the systems of Comenius, Pestalozzi 
and Froebel. Such a system of education may be 
— the poin interesting 

opp rem and the t is an in one, 
that in the ancient times, manual labor and work of 
all kinds were matters largely relegated to slaves, and 
were consequently looked down upon. Science and 
art were divorced. A high ideal or even a proper re- 
spect for scientifical work or manual or sense training 
will rarely be given by classical study. Indeed, of 
those who study the classics only, but few ever find 
out what really caused the downfall of the ancient civil- 
ization. A classical scholar has too often a most thor- 
oughly antique idea of what physical science really is. 
Neither does he understand or appreciate manual 
training and technical education, and what they are. 
He does not seem to understand the causes of action 
and change, nor grasp the real significance of what 
takes place about him. 

Emerson said, “ We are students of words; we are 
shut up in schools and colleges and recitation rooms 
for ten or fifteen years, and come out at last with a 
bag of wind, a memory of words, and do not know a 
thing. We cannot use our hands or our legs or our 
eves or our arms.” George 8. Murrain put the matter 
more strongly. Said he: “Up to the day when I 
| took my diploma, there had been, I may say, nothing 
in my education that required we to use my eyes, or 
any of my senses or perceptions, for any purpose save 
to read the printed page. I had been taught no 
knowledge, and no means of acquiring knowledge, ex- 
cept from books. Of knowledge at first hand, I had 
learned absolutely nothing. The whole habit of per- 
sonal observation of the phenomena and processes of 
the material world was left out of.our education en- 
tirely. That omission for myself, I unspeakably 
lament. History and literature I can to some extent 
pick up as I go along ; but I shall never get that in- 
telligent, sympathetic working knowledge of my phy- 
sical environment for which the aptitude and instinct 
might have been easily gained when I was fourteen or 
sixteen. I was given, indeed, some of the keys to the 
riches of literature, but of things, I never learned the 
alphabet. I acquired no useof my perceptions save 
with my eyes to read the printed page. and with my 
ears to hear my instructor's voice.” These are quiet 
and very significant words, not impatient ones. be- 
lieve that there are many men and women who can say 
the same. Understand that I do not decry the werits 
and worth of classical studies or of any study. I sim- 
ply hold that they should not be given a greater prow- 
inence than they deserve. 

Dr. Youmans said very aptly : ‘‘ The human mind is 
no longer to be cultivated merely by the forms or arts 
of expression. The husks and shells of expression 
have had sufficient attention ; we have now to deal 
with the living kernel of truth. Under the old idea 
of culture, a man may still be grossly ignorant of the 
things most interesting, and now the most important 
to know. Modern knowledge is the most perfected 
form of knowledge, and it is no r possible to 
maintain that it is not alsothe best knowledge, for 
that cultivation of mind and charaeter which is the 
proper (i. e. the highest) object of education.” In an- 
other place he says: “The old method (of education) 
oecupied itself mainly with the study of language ; 
the new method passes beyond uage to the study 
of the actual phenomena of nature. The old method has 
for its end lingual lishments ; the new method, 
areal knowledge of the characters and relations of 
natural things. The old method trains the verbal 
memory, and the reason, so far as it is exercised, in 
transposing thought from one form of expression to 
another ; the new method cultivates the powers of ob- 
servation and the faculty of reasoni upon the ob- 
jects of experience, so as to educate the Fm wey in 
dealing with the problem of life. The old method left 
uneultivated whole tracts of the mind, that are of 
supreme importance in gaining knowledge of the 
actual properties and principles of things which are 
fundamental in our progressive civilization ; the new 
method begins with the systematic cultivation of those 
neglected mental powers.” 

I might quote many other authorities in a similar 
strain to showhow deeply this problem of educating 
the young, so as to make them really competent to 
enter into the struggle of life, and be of value in 
our civilization, is occupviug the attention of thougbt- 
ful men, but these are sufficient to indieate the trend 
of thought on the matter. 

Give us, then, fuller knowledge of the world we live 
in, both material and mental. Give the young a 
thorough training and education in physical science ; 
and now let me repeat it, give them a good manual 
training as well. 

Should girls have manual training? Why not ? The 
inference is the affirmative. me say at the start 
that when I say the young Ido not diseriminate be- 
tween the sexes. A girl deserves as th an edu- 
cation asa boy. Ihave read a great studied a 
great deal, observed a great deal and experimented a 
great deal on tais matter, and all the conelusion that 
I ean reach is that if you exclude anything from a 
girl’s education, it usually turns out that it was 
oue thing she ought to have had. In the laboratory 
Il have taught both women and men; I cannot see 
much difference between them. I find very stupid 
girls at times; and the only objeets which can compare 
with them at all are the stapid boys. Again I meet 
girls that are sc bright that Ican only compare them 


quick handlin 


I recollect the governor of one of our most, prosper- 
ous States once wandered into my laboratory and was 
much interested in the explanation I gave him of how 
we taught the young men chemistry, how they 
had to make the experiments, observe and record the 
phenomena, and then pass by d into accurate 


work, using the balance and weighing down to the 
thousandth of a grain. It was all new to him; the 
boys worki in their acid-eaten old aprons, the 
blackened ing, the remains of many a ‘* bust” 


on the walls, the unearthly smells, the roar of the 
furnaces, the swinging les of the balance, the 
of the apparatus; every action full 
of interest a’ — * Tt’s just like old Squeers,” 
he said. * Teli a man tos winder, and then make 
him go and clean it.” And when he left me he shook 
hands and said with great energy, “Why, you are a 

lar old Squeers !” 

ow, how can this education in material things be 
given? What are the links between us and material 
things? What bridges the great guif between the 
aboriginal savage and the civilized man? They are 
the hand tools, the ax, the saw, the plane, the ham- 
mer, the square, the chisel, the file, the knife and the 
awl. When automatic, they are machines, but the 
machine is only a materialized idea. These are the 
links between the man and the natural world, and if 
anyone of them is not there, the bond between the man 
and his environment will be just so much the weaker. 

There may be some who consider these tools as not 
wortby of serious attention, and yet I think when the 
matter is carefully considered this opinion will not be 
held. The pen and pencil are not of more importance 
than these tools; in fact, they too might be called 
tools in one sense. The pencil expresses ideas in 
words or by sketches, while the chisel and the plane 
express ideas in wood. Here I repeat} that {f am 

advocating manual training with a view to mak- 
ing mechanies who shall push the plane by the day 
for a living. Manual education is to give the power 
of expressing ideas, not by words or drawings, but 
by material things. The distinction is the soul of the 
whole thing. As Dr. Belfield well says, “ Here is the 
mistake of those who would degrade a manual train- 
ing school into a manufacturing establishment. The 
fact should never be lost sight of for an instant that 
the product of the sebool should be, not the polished 
article of furniture, not the perfeet piece of machinery, 
but the polished, perfect boy. The acquisition of in- 
dustrial skill should be the means of promoting the 
eral education of the pupil; the education of the 
and should be the means of more —- and 
more efficaciously educating the brain.” r. Belfield 
also says that in bis opinion, “one hour in the shop of 
a well conducted manual training school develops as 
much mental strength as an hour devoted to Virgil or 
Legendre.” In this connection I will quote another 
authority, Mr. John 8. Clark, of Boston, who draws 
attention to the fact that the schools educate auto- 
matically, training the absorbing powers of the brain, 
and failing to cultivate the faculties of assimilation 
and recreation. and neglecting almost entirely to de- 
velop the power of expression. He says, “Studying 
the functions of the brain, we find that in our educa- 
tional pu it may be likened toan organism with 
a threefold form of working, an organism with a power 
of absorption, a power of assimilation and recreation, 
and a power of expression, a giving out. The form or 
character of a brain is measured entirely by its expres- 
sing power, by what comes out of it. Examining a 
little closer, we find that the brain absorbs through all 
the five senses, while for expressing purposes it makes 
ase of but two of these senses, or rather of but two of 
the s of these senses—the tongue and the hand. 
The simple fact is that our education is not broad 
enough on the expressing side of the brain, that too 
much attention has been given to the absorbing side 
of this organ, that no adequate provisions bave been 
made re gd it can yar ae its power in work con- 
nected with the industries. more perfect edueatil.n 
will then be to give as studies, reading, mathematiés, 
phy, grammar, history, language, physiology, 
iterature, natural history, theoretical sciences, practi- 
eal sciences. Then, as means of expression by the 
tongue,speech, and by the hand, writing, drawing, and 
the manual arts.” 

As matters now stand, the schools fit the student to 
some extent for certain professions, as law, medicine, 
theology, science, bookkeeping, etc. But the public 
school system does not, except in a few instances, fit 
the average boy for active work in the world. The 
vast body of mankind cannot be professional men, but 

»ducers of material things. They must work on the 
industries. A general education should then be an 
education not merely to educate a few for confined 
fields of work, but it should establish a broad and solid 
foundation, on which the boy’s mind may build any 
kind of home it wishes tolivein. Is he to become a 
lawyer or a preacher or a scientist? The manual 
training that he will have had in such a general educa- 
tion will be of as at value to him as to the boy 
who becomes a mechanic or a farmer. What is the 
average graduate of a 7 school fitted for? He can 
read, cipher, write and draw a little, but is he devel- 
oped and trained in any way commensurate with the 
possibilities that arein him? How far has he been 
taught to know his own powers, to know what he is 
good for? Of the immense number of ways in which 
he can be of value in our civilization, how many has 
he been shown? If we com a boy toa mine that 
contains more or less valuable metal, I should say that 
the school system does not develop the mine. It does 
not discover the lodes of precious metal. its shaft and 
galleries are not cut in the right directions, the little 
metal that is extracted is not refined, the processes are 
erude and wasteful, and not seldom the mine is allowed 
to fill up with water and choke damp. Again there 
are many mines, rich in precious metal, yes, and in 
gems, that our present ical engineer is u 
to work. He does not even get below the dirt layer, 
he fails to discover the treasure and to make it avail- 


The introduction of manual training into the school 
system would of course involve a considerable expense, 
and means would have to be found for meeting it. 
But if it is a necessity, then it is our duty to the young 
to see that it is pe. for as I have said, the young 


the | able to the worid. 


have a right to knowledge of their day. 
We see to-day vast upheavals in our civilization. 
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Great sums of money are wasted by the laboring 
classes in strikes and other foolish attempts to impede 
or resist the inevitable progress of mechanical methods, 
The lower classes are ignorant and improvident, and 
hence poor. As Prof. Woodward writes: “The public 
schools have no funds to spare; salaries are still too 
low, and the demand for extensions outruns the sup- 
ly.” AsCol, Jaccbson has said The alternative be- 
ore you is more and better education at greater ex- 
pense; or a still greater amount of money wasted on 
soldiers and policemen, destruction of property, and 
stoppage of social machinery. The money which the 
training would cost will be spent in any event. It 
would have been money in the pockets of Pittsburg if 
she could have caught her rioters of July, 1887, at an 
early period of their career, and trained them at any 
expense just a little beyond the poiot at which men 
are likely to burn things promiscuously, It is easier 
and better and cheaper to spend our money in train- 
ing good citizens than in shooting bad ones. 

It might be argued that the courses of study are at 
present overcrowded, and that there is no time left for 
taking up any new studies. This was the cry raised 
when science first began to be beard from. It was 
said there is no time for it. But after a while it was 
found expedient to make time for it by cutting out 
other and less important studies. If it comes down to 
whether a boy has only the time to learn what he 
should eat in order to get the most life out of his 
body, or to learn to read a Latin poem, no matter how 
exalted its sentiments may be, I say the former know- 
ledge is the more important, and if he cannot learn 
both, let him throw over the Latin. If the opponents 
of scientific education wish to fight the battle on the 
ground of time, they will get very badly worsted. If 
in the present schedules of studies there is no time for 
manual training, then some of the studies must be 
eliminated. That is a simple solution and a practical 
ove. The present system of education may be likened 
in value to a certain man who bought a fine boiler, fed 
it with water, stoked it with coal, and kept up a high | 
steam pressure for years, until the boiler finally wore | 
out and was sold for old iron. But as he bad no en- 
zine or means of utilizing his steam, it was a question 
among his friends as to what good he had done, or of 
what use was his well fed and carefully stoked boiler, 
since its power was not rendered available by means of 
an engine. He would better have spent the same 
money on a smaller boiler with an engine attached ; 

roducing less power, but making it all available. 

he subjects that stand in the way of manual training | 
have got to go, just as those subjects that stood in the) 
way of science had to go. The intellectual value of | 
manual training is so great, however, that even if less | 
time be given to certain other subjects, owing to the 
increased acuteness of the student’s wind, as great, if 
not greater, progress will be made inthem, Let that 
not be overlooked. 

What departments should be included in manual 
training? The organization of the departments and 
the extent to which the work in each is carried will of 
course depend on the size of the institutions and the 
amount of the available funds. There is no doubt, 
however, that if a department for manual training is 
introduced in a school, it will grow rapidly and push 
its way against all obstacles. 

First of all there should be the drawing room. 
Here both geometric drawing and free hand drawing 
should be taught as a means of expression. This 
branch of manual training people know sowething | 
about, and can understand to some extent its uses, | 
Says Mann: “ The value of drawing as an educational | 
agency is simply incalculable. It is the first step in| 
manual training. | 


It brings the eye and the mind into} 
relations of the closest intimacy and makes the hand 
the organ of both. It trains and develops the sense 
of form and proportion, renders the eye accurate in 
observation and the hand cunning in execution. 
Drawing is a language — the language in which art re- 
cords the discoveries of science. It is not German. it 
is not French, it is not English—it is universal. The 
face of the student exhibits vivid flashes of intelli- 
gence as the picture reveals itself under his hand. 
Each line is a word, an angle completes the sentence ; 
with a curve and a little delicate shading we have a 
paragraph.” 

Then there should be the carpenter's workshop. 
Here are taught the properties, nature and applica- 
tions of various kinds of woods, where and how the 
trees grow, how they are felled and transported; in 
fact, the history, science and uses of wood and the use 
of the tools used in working wood, All sorts of de- 
vices are worked in wood. ‘The lesson proceeds by 


the usual laboratory methods employed in teaching 
the sciences ; the class learns the thing to be done by | 
doing it. The students are at their best, because the | 
lesson compels a close union between the then great 
powers of man—observation, reflection and action. 
o student seeks aid from another, because such a 
course would be impossible without the knowledge of 
the whole class. A feeling of self-reliance is thus de- 
veloped, the disposition to shirk repressed, and a sense 
of sturdy independence encouraged and promoted.” 
Next in order comes the wood-turning workshop. 
As before, the student is taught the history of the art, 
the evolution of the lathe and its tools, the effects of 
these tools on civilization, how materials are worked 
on the lathe, and all the tools and mechanical opera- 
tions pertainivg to this art. Understand here, as here- 
tofore, that “the true purpose of education is the bar- 
monious development of the whole being. The pur- 
pose of this turning laboratory is to educate boys, not 
to make turners of them. In the midst of the whirl 
of shafting and wheels, with a keen-edged tool in his 
hands, the student no longer thinks merely of becom- 
ing an expert turner; he thinks of becoming a man.” 
Next comes the founding laboratory. Again the 
student is instracted in the history of this art, and he 
will find here, as in other arts, wide application of his 
classical studies if he wishes to go into the matter. 
The bronze castings from the ruins of Egypt, Greece 
and Assyria, the cast statue of Praxiteles, the 
brazen bulls of Babylon, the writings of Herodotus, 
the great bells of China and Russia, Vulean, the God 
of Fire—why, bere is material for real enthusiasm in 
the student for further knowledge of what has been 
done in the art he is now studying. The boy will for- 
get his marks and dive ngatlantty into books for in- 


formation. He wants to know; not merely to be able 


to answer his teachers’ questions, but to satisfy his 
own inquisitiveness. He studies the metals, their 
properties, how they are cast, how the moulds are 
made, I doubt if there is a better way to start up a 
real enthusiasm for classical history than to put stu- 
dents in actual work with the metals. He will get 
also an idea how “through all the early ages the 
brand and scorn of slavery adhered to labor, while the 
arts, the products of labor, were so often deified.” 
Next comes the forging laboratory. Here again is 
the course of instruction carried on in the same way as 
in the preceding departments; drawing, bending, 
welding, tempering, hardening and all the operations, 
tools and mechanical appliances of forging are studied. 
Next and last comes the machine tools laboratory. 
This indeed is a wonderful place. The student is first 
educated in chipping, filing, and fitting, and then be- 
gins with the machine tov! lathes, drills, planers, and 
all the innumerable appliances used in this work. He 
is dealing with great thought in metal. The auto- 
matie lathe works like ap intelligent slave, and the 
»ylaner runs back and forward with unerring precision. 
he student marvels at the powers that be has learned 
to command. He watches the tool do the task he has 
assigned it, and thinks what he may doone day. Such 
a boy will be a power in his community and in time in 
the world. This education has trained not only his 
hands, but all his senses. He sees exactly, he hears 
accurately, he can taste and smell with precision. His 
senses are keen, quick and alive. He observes rapidly 
and accurately. He does not misjudge. He picks out 
at once the valuable from the worthless. He knows 
his own powers, and his own weaknesses. Happy is 
he who has that latter knowledge; his senses have 
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been thoroughly trained, and he goes forth a man 
equipped for work. The chances are enormously in 
his favor, that whatsoever he nay undertake will be a 
success, whether he becomes a mechanic, an artist, or 
a preacher. 

And as to practicality, I am not spinning cob- 
webs. lam advocating nothing that is not done, and 
that too with success. The St. Louis Manual J'rain- 
ing School, the Chicago Manual Training School, the 
Toledo Manual Training School (for girls), the Russian 
industrial schools and many others can easily be cited. 

The more one studies this subject, the more important 
does it appear. What is demanded, and what must 
eventually come, is an education that shall develop 
every power, and train every sense and member. The 
individual must be adjusted to his environment, and 
unless his senses are trained to act intuitively to their 
utmost efficiency, and his ability to express and to 
produce his idea is developed to its fullest extent, I 
maintain that the voung man will never attain his 
maximum efficiency in the world, The demand and 
the opportunity for a man who can express ideas only 
by his pen, and who is acquainted with things only 
by reading about them, is daily becoming less. His 
chance of success will never be as great as he has a 
right to expect ; he will never be of the value to the 
world that his organization of body and mind would 
enable him to become if he is properly and thoroughly 
educated. In the long run the average man takes out of 
life not more, if as much, as he puts into it. The less 
aman puts into the world, the more will he be de- 

ndent on the work of others. The inefficient must 

supported by the efficient, We must train and 


educate the young so that they may not be able only 


| toabsorb knowledge, but be able also to express, apply. 


produce and wake knowledge. In other woris, the 
must be educated so that their powers of absorption 
and expression shall be developed to the utmost, ang 
so that their entire value may be realized by the w 

So far as our knowledge makes it possible to do it, 
manual training is intended to fit them for actual life 


THE SYMPALMOGRAPH. 
By CHARLES E. BENHAM. 


THERE is nothing in the least new about the con). 
und pendulum, of which so many forms have long 
n well known. There is no need, therefore, to re. 
capitulate the history of the invention and its many 
developments, nor even to describe what is so cener- 
ally familiar. At the same time a few practical hints 
upon the construction of a simple ordinary form may 
be of interest to some of your readers who are, per- 
haps, not in possession of information which wiil en. 
able them, for a smal] sum, to construct the instry. 
ment for themselves. Without any further preface, 
therefore, I will give such particulars as are necessary, 
and trust they will enable those desirous of experi- 
menting with the sympalmograph to do so, 

The table must not less than 3 ft. 6in high, the 
top being 2 ft. square. The legs must be fairly stout, 
and joined by crossbars te insure steadiness. It js 
better if the legs can be screwed to the floor to secure 
further stability, and care wust be taken that the 
crossbars are not placed so as to come in the way of 
the pendulums. Near to two corners of the top, 
diagonally opposite each other, the holes are cut for 
the pendulums, for which may be utilized good straight 
broomsticks. Six or seven inches from the top of the 
stick a steel knife edge is thrust through at right 
angles to the rod, and the projecting ends of this rest 
in the bevels of screw heads filed V-shape in the center 
and screwed into the table on two sides of each of the 
holes in the table top. The screws should be placed 
so that the two pendulums swing at right angles to 
each other, Fig. 1. 

Along each broomstick glue a tape measure to mark 
the height of the weights in inches, the scale starting 
from the level of the knife edge. The weights are 
easily cast in lead, and may be cylindrical, with a hole 
in the center a trifle larger than the broomstick, so 
that they may slide up and down on it. A hinged 
iron collar, with horizontal top and thumbscrew to 
make it clamp the rod, acts as a rest to support the 
_— at any required height. 

The above instructions having been carried out, we 
shall have a table with two heavy pendulums swing- 
ing at right angles to each other, and capable of a 
justment to various lengths so as to give different 
periods. The heavier the weight, the longer, of course, 
will the pendulum keep swinging. Eigkt or nine 
pounds will suffice for our purpose. We have now to 
record the combinational results of these motions. 

For this oy ene we must unite the projecting top 

rts of the pendulums by two jointed crossbars. 

hese must be fitted with universal joints, of which 
there are several forms. In my own case the attach- 
ment to the pendulum is made with an arrangewent 
of which the following is a description : 

Two pointed screws set in brass are attached verti- 
eally to the side of the pendulum (Fig. 2), and a 
similar arrangement is fixed horizontally to the end of 
the crossbar (Fig. 3). The four points are made to nip 
four sides of a little brass cube slightly punctured to 
receive the points (Fig. 4). In this way we have a 
simple universal joint adjustable by the screws, and 
subject to very little friction. The other ends of the 
crossbars are jointed together, one terminating in a 
pierced brass ball and the other in a concave cap, also 

ierced, and fitting on top of the ball (Fig. 5). Through 

he pierced ball the pencil or pen is placed vertically, 
and held tight by the screw, s, and the apparatus is 
then nearly completed. 

The making of the pen requires a little practice, but 
the knack soon comes. 

Draw out a glass tube of small bore but thick glass 
to a fine point, seal this point in a flame, and the ap- 
poamanse magnified will be as in Fig. 6. Grind now 

he point on a hone with water until the hole is just 
reached, examining the tube with a magnifier from 
time to time as the work proceeds and grinding care- 
fully to prevent going too far. At last a tiny aperture 
will be reached, and the appearance magnified will be 
as in Fig. 7. 

Small as this hole is, the line which the pen will de- 
scribe when fall of ink will not be a fine one. It will 
be as thick as the glass point, not as the hole. We 
must, therefore, carefully grind away the sides of the 

iut on the bone till our pen is sharp. Of course, 

his is done without enlarging the hole. ; 

Now put the pen point into a bottle of Indian ink, 
or any limpid colored fluid, and draw the liquid into 
the pen by suction, and fix it vertically in the hole in 
the brass ball. But it should be first mentioned that 
each crossbar must be counterbalanced by a project- 
ing bar stretching out behind the pendulum, with @ 
little pan at the end for weights, so that the pen may 
fall as lightly as possible on the paper. To the bar 
with the ball must also be attached a thread leading 
up to a catch fixed above the table, and suspending t 
until the catch is unloosed, and the pen allowed to 
fallon the paper. This arrangement is easily made 
with a little kind of gallows rising from the side of the 
table. One of the penduluws is, of course, kept at & 
fixed length—39 in. is convenient, as being appro 
mately the length of a seconds pendulum. If the 
other is at 39 in., the two together deseribe the spiral 
figure of unison, and by raising the weight we find by 
experiment the distances which give us period ratios 
of the small numbers—2 to 8, 4 to 5, ete. We shall not 
be able to shorten our pendulum sufficiently to get 
the ratio 2 to 1, but by placing a heavy weight on the 
top of one pendulum, on the principle of the metro- 
nome, we can make it oscillate very slowly, and cat 
then get ratios up to 1 to 7. 1 i 

A fine needle in a cork fixed in a glass tube will give 
us more perfect figures than a pen if we trace on 
smoked glass, previously smeared with rectified = 
leum. Brush the petroleum over the glass, a? 
then hold carefully in the flame of a candle, moving 
the glass about to prevent the heat breaking it. In 4 
short time we shall have a surface of dry carbon per 
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feetly opaque, into which the needle will bite beauti-| THE NEW YORK CENTRAL AND HUDSON | usually reckoned on before the track becomes too 
rough. Medium wear is on gradients and straight 


he smoking should always be done with a 

ndie, and not with camphor or a lamp, for, though 

ey mits of much more perfect 
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RIVER RAILROAD—STANDARD TYPES OF 
PERMANENT WAY. 


FIvE of wen om thin all of Bes- 
steel. The rails are not subjected to any 


ast two complete analyses are made each day. 


The diagram, Fig. 8, is made from one of | The following is the standard specification : 


rubbing. but it is impossible to reproduce the full 


these sli: 
~ of the lines by printing. 


80 lb. Rail. 100 Ib. Rail. 
oones 0°55 to 0°60 0°65 to 0°75 


track ; here renewals take place after a loss of from 6 
to 10 per cent. Maximum wear is on incline combined 
with curves, and the rails are renewed when the outer 
rail of the course has from {tod in, side wear, while 
the vertical wear is hardly half as much. 

The sleepers employed are oak, yellow pine, chest- 
nut, yellow cedar, hemlock, and tamarack ; they are 
8 ft. long by 9in. by 6in. The bottom ballast is from 
4 in. deep of broken stone, with 12 in. of crushed stone, 
gravel, orslag. The ballast is laid level with the top 
of the sleepers. —Engineering. 


GLASGOW HYDRAULIC POWER SUPPLY. 


RATHER more than two years ago the construction 
of hydraulic supply works was begun in Glasgow, par- 
liamentary powers having been obtained a year before. 
These have now been completed at a total cost of 


der to reproduce a figure exactly, a system of i concese BEE ee ee 
tastes been exquisitely carried out by Manganese. ........... 080 1°00 0°80 100 

Mr. George Joslin, of Colchester. He can thereby Sulphur............-- os 0069 0069 
start his pendulaums in any phase, and reproduce the Phosphorus..........- ‘ 0060 0 060 
effect exactly as often as desired. For practical pur- Rails are rejected with 

however, it is sufficient to lay a block of wood less carbon than...... 0°55 0°65 
on the floor and draw the pendulums up to it, letting Rails are rejected with 
them go together. To reproduce the ttern, it is more carbon than.... 0°60 0°75 
only necessary to repeat the operation. ith a little Tensile strength....... 49 to 58 tons per sq. in. 
practice it is easy to let one go an instant in front Extension ....... eancce 6 to 12 per cent. 
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STANDARD TYPES OF PERMANENT WAY—NEW YORK CENTRAL AND 
HUDSON RIVER RAILROAD. 


of the oth 
Fall er, and obtain any required phase of the 


bat nen two patterns are described similar in period 
ut slightly differing in phase, they give extremely 
atiful effects of relief in the stereoscope. On the 
smoked glass especially the stereoscopic results are 
Most fascinating. 
ulmerous other modifications might be mentioned, 
they are only such as will occur to any experi- 
wenter.— Engineering. 


a lREL tips are now being made of aluminum, and 

It oeeet: coming largely into use in this country. 

in the imed that the leather is better protected than 

ms ordinary manner, and that the tips have the ad- 
tage of not slipping on wood pavements. 


The following is a list of the rails used, the weight of 
fishplates, and the area of bearing on sleepers : 


Weighs of Rail. Weight of Area on 
65 Of 40 15 
70 58 41°625 
vis) 64°5 42°75 
80 “5 45 
100 80 


The rails are attached to the sleepers by four clips 
and screws on each side of joint, and, as intermediate 
fastenings, by two screws 5 in. long a a in. As re- 
gards wear, three stages are required. he minimum 
wear is on a level straight line, and 65 Ib., 70 lb., and 
75 lb. rails; 6 to 8 per cent. reduction in weight is 


years afterward, when Sir William Arimstrong laurnch- 


-thoroughfare through whic 
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Provost Bell and the Glasgow Corporation Water 
Commissioners on the 30th of June last. The object 
is to supply water at a pressure of 1120 lb. on the 
square inch, as against 50 1b. to the square inch in the 
ordinary water pipes, for the supply of the hydraulic 
hoists and presses in the city. ith a water supply 
at the high pressure stated, much unrecessary consump- 
tion will be avoided, an important consideration from 
the Water Commissioners’ point of view, while, of 
course, there will be a great saving effected to the con- 
sumer. Mr. Gale, the water engineer of the city, cal- 
culates that a whose hoist supply costs him 
at present £70 will be supplied at the rate of about £40 
by the new power. 
The use of hydraulic power in cities was first pro- 
sed in 1802, the first experiments being made in 
ublin. Not much more was done until about forty 


ed the idea of the hydraulic press. Works were laid 
down in Hullin 1874, and in 1882, 1883 and 1884 works 
were established in London, where they have proved 
to be of great public utility. In ndon there are 
seventy-five miles of mains, with a pressure of 750 lb. 
on the square inch. The number of machines work- 
ing from these mains is 2300, bringing in a revenue of 
£50,000. In these circumstances it was not to be ex- 
— that the “second city” of the empire would 
iong remain without the immense facilities which 
hydraulic power—for special purposes undoubtedly 
supreme—confers upon large commercial and indus- 
trial communities. 

Originally a private company intimated its intention 
of supplying the needs of the city, represented mainly 
by some 600 hoists and 100 hydraulic presses scattered 
over the city’s area. but they relinquished the project 
when the Water Commissioners of the Corporation 
made it known that they themselves had resolved to 
enter upon the undertaking. This ended the matter 
so far as private enterprise was concerned, as it was 
clearly realized that none but a very strong commer- 
cial company could have carried out the scheme toa 
satisfactory issue. Independently of the main items 
of cost—the site, the buildings, the machinery, pipes 
and work—there was the question of way leave for 
pipes through the streets. The city’s authorities have 
always strictly conserved their rights and privileges in 
this connection, and would not a have given any 
company permission to open up the ten miles of 
the pipes extend. 

There can be no doubt the Water Commissioners of 
Glasgow have taken the right course in introducing 
the system themselves, complications being thereby 
avoided, and economy of maintenance secured. In 
laying out the scope of the works and determining 
their capabilities, Mr. Gale has wade allowance for a 
great development of the use of hydraulic power, and 
in requisitioning Messrs. Ellington & W 1, of West- 
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minster, as designers of the power station, the com: | 


missioners have benefited from the services of a firm 
specially experienced in this class of work, The site 
of the power station ts at the corner of High Street 
and Rotten Row, a triangular piece of ground formerly 
occupied by old and most undesirable dwelling houses. 
The station buildings, it is believed, will be sufficient 
to meet all likely needs for some years to come. They 
are erected on sloping ground, and are of a casteliated 
character, picturesque in themselves, and harmonizing 
well with the surrounding structures. A prominent 
feature is the octagonai chimney stalk rising from a red 
sandstone square base to a height of 160 ft., termin- 
ating in a battlemented crown. The height of this 
stalk has been arranged with the object of avoiding 
annoyance from smoke, and with the same object in 
view special appliances have been fitted to the fur- 
naces. The boiler house is 84 ft. 6 in. long and 64 ft. 
wide, while the engine house is 76 ft. long by 40 ft. 
wide, On top of the buildings is one of the most not- 
able portions of the plant, a huge iron tank with a 
capacity for no less than 200,000 gallons of water. In 
the construction of this reservoir plates ranging in 
thickness from % in. to ‘5¢ in. are used, having been 
subjected, prior to their being fitted, to most severe 
deflection tests. The whole tank. which is 9 ft. deep 
by about 86 ft. square, is subdivided into two portions 
by a strong partition near the middle. The plant at 
present installed is only equal to half the capacity of 
the works. It consists of four large Lancashire boilers 
with economizers, three sets of pumping engines of 
200 horse power each, and two accumulators. In a 
future issue we hope to give illustrations and fuller 
details of the plant and the system asa whole. In fix- 
ing the pressure at half a ton to the inch, the commis- 
sioners have followed the lead of Manchester, the 
desire being to cater for that class of customers who 
have a special heed for power for packing presses. Each 
of the pumping engines will pump 280 gallons of water 
per ninute against an accumulator pressure of 1120 Ib. 
and this with a steam pressure of 120 lb, The accu- 
mulatora, two in number, have rams 18 in. in dia- 
meter, with a 23 ft. stroke. The cylinders are cast in 
one length, and the rams are also each of one piece 
of cast metal turned. The engines work yy 
dently, each one delivering into one of the four 7 in 
main pipes. While the pressure on these is supplied 
from the accumulators, they have been so arranged 
that, should necessity arise, the pressure on the de- 
livery mains can be supplied from one accumulator. 
The four main pipes have been laid throughout the 
district of supply in such a way that they form two 
separate circuits—one circuit to the north of Argyle 
Street—the grand artery running east and west in Glas- 
gow—and the other to the south. At certain points 
there are croas connecting pipes with valves which 
will enable the system to be worked as one or two 
separate circuits, There is a further provision against 
stoppage of the whole hydraulic supply through fault 
atany particular place. Connected with the 7 in, 
delivery mains there are iu the chief streets 6 in. and 
5in, pipes. All of these are provided with valves, en- 
abling any street to be cut off from the general circuit 
should this be necessary. 

The company at the inaugural ceremony on the 30th 
of June last included Lord Provost Bell and a large 
representation of the mayistrates and Town Council, 
Sir William Arrol, Mr. Ellington, of Ellington & Wood- 
all, Westminster, Mr. Gale, City’s Water Engineer, 
ete. The Lord Provost set the pumps in motion, and 
the machinery was afterward inspected with interest. 


An adjournment was then made to the street, where | 


the Lord Provost unveiled a large bronze tablet, bear- 


ing the city’s arms and an inscription, on the facade | 


of the northern tower. Two exhibitions of the high 


pressure were then given by Firemaster Paterson, by | 


means of the fire brigade hydrants and hose, one at 
the pumping station, and the other in North Fred- 
etick Street. 
were applied, rose to a great height, indicating clearly 
that there would be adequate hydraulic supply bot 

for driving engines and also for extinguishing fire. The 
first public customers to avail themselves of the hyd- 
raulie power supply were the managers of the Con- 
servative Ciub, to the lift in whose superb new pre- 
mises in Bothwell Street the system has been laid on. 


An item in the inaugural functions was the setting | 


in motion of this lift. the makers of which are Messrs. 
Steven, Provanside Works. 

At the luncheon in the Municipal Buildings, which 
followed the inaugural proceedings, Lord Provost Bell 
presiding, Sir William Arrol, in proposing “ The 
Water Commissioners of the City of Glasgow, and Sue- 
cess to the New Hydraulic Works,” said no more im- 
portant work had been undertaken by the commis- 
sioners since they brought Loch Katrine water into 
Glasgow. Glasgow was a yreat commercial city, and 
it was only by trade and commerce that they might 
prosper and hold their own amid the keen and severe 
which existed in all parts ofthe world. It 
was the dutyjof the commissioners to do everything they 
possibly could for the purpose of enabling the com- 
merce of the city to be conducted in the most econom- 
ical way possible, and he was sure nothing would hel 
better to do that than the introduction of the high 

ressure water. There was another result of the in- 
roduction of the hydraulic pressure which he thought 
would also recoup the commissioners for their outlay. 
That was the relief of the domestic supply in the 
center of the city. By bringing in the high-pressure 
water, the commissioners would be enabled to get the 
use of water in the center of the city which had 
hitherto been used for hydraulic purposes. In another 
way this new scheme would benefit proprietors in 
the center of the city by enabling them to get the 
use of old properties which it would not pay them to 
replace, and where there wasa lack of facilities for 
getting to the top flats. There would be very little 
difficulty in two or three neighboring proprietors put- 
ting in a hydraulic lift, and building an outside gang- 
way leading to the separate properties. 

The Lord Provost said it was very gratifying to the 
Water Committee and the Commissioners to hear such 
a favorable opinion expressed by Sir William Arrol re- 
garding the hydraulic works. It was a special ad- 
vantage that with the same number of hoists only a 
twentieth of the water would be required. That was 
most important. for it was well known that the demand 
quickly overtook the sapply. Forty years ago Glas- 


The water, especially when both forces | 


gow got a bill to supply the inhabitants with water, 
and fn 1859 Loch Katrine watet was introduced. In 
1864 the domestic water rate was is. 4d. per ponnd ; 
it has fallen till now it was only 6d., arid the charge 
made for trade purposes was now only 4d., against 
1s. Besides the committee and the commissioners had 
been able to pay off about three-quarters of a million 
of sinking fund, and had reduced the rate to an equal 
amount. They had supplied all charitable and bene- 
volent institutions with a free supply. The same 
privilege had been given to the Health and Street 
Committees, and to all the inetitations of the Corpora- 
tion. These were no mean achievements. He hoped 
the works opened that day would be equally success- 
ful. The Corporation supplied to 900, persons, and 
would be able to doso to an increasing population. 
Sir William Arrol bad well said that it was the best 
supply enjoyed by any large city in the world. Fifty 
million gallons were supposed to meet all require- 
ments, but in four years the Corporation would be 
able to supply ninety million gallons per day. By tak- 
ing water from Loch Guil there would be a watershed 
equal to that at present. There were no physical dif- 
ficulties to interfere with the supply.—The Engineer. 


THE DEVELOPMENT OF A NAVAL MILITIA. 


By Commander Jacos W. MILLER, I Naval 
Battalion, New York. 


THE ex-naval officer approaches the subject of the 
development of a naval militia with mueh diffidence. 
His early training and association naturally lead him 
toward the naval view of the question, while contact 
with the merchant marine, and practical experience in 
the details of organizing volunteers, tend to destroy 
some of his preconceived ideas concerning the scope 
of a State force. The interest which has arisen 
throughout the country in a naval militia is of such 
recent date, and the laws and conditions governing 
the corps in various localities are so different, that it 
way be scarcely time as yet to lay down any positive 
rules concerning the future of the movement. I can, 
therefore, only present the subject as viewed from the 
New York standpoint, prefacing my remarks with a 
general statement of the underlying principles which 
|should govern the relationship between the civilian 
sailors and the United States navy. 

The type of mind developed by military education 
is naturally prone to think that action by the central 
government should always precede local action. This 
trend of thought is increased in naval circles from in- 
tercourse with foreign countries and personal know- 
ledge of monarchial methods. One of the strongest 
factors of our institutions, however, is the spirit of 
local autonomy, with its competitive and individual 
rivalries, working both for good and evil; and no 

roject can become a national force until it has fought 
its way to success through the stress of primary dis- 
cussion in the hamlet, the city, and the State, 

This evolution is nowhere more apparent than in 
the rise of the militia of the United States. Immedi- 
ately after the revolutionary war a national guard 
was proposed, under direct government control. The 
name alone remains to-day ; all the steps which have 
been made during the past one hundred years having 
been on State lines, until, from the various inefficient 
“trained bands” of the past have grown the well 
equipped and disciplined bodies which are fast ap- 
proaching an army standard. 

The growth of a national naval militia, of, as it is 
generally called, a “naval reserve,” would naturally 
| be slower. Physical conditions separate the seafaring 
man from the landsman, and delay essential co-opera- 
| tion, while the occupation of coasters and fishermen 
makes thema race apart from their fellows on shore. 
Geographical and political reasons have also retarded 
the spread of the movement, individual and corporate 
effort having been turned, during the past thirty 
| years, away from the sea toward the development of 
the interior. Many other reasons go to show how 
difficult it has been to focus the small seafaring popu- 
lation into any body for national defense ; and it was, 
therefore, natural that all attempts from Washington 
and Jackson to Whithorne should have resulted in 
|failure. Such a body will ultimately be formed, but 
not until a revived merchant marine shall have grown 
into larger proportions ; commercial ships and crews 
will then be united with the government non-combat- 
ant marine forces by some wise legislation which the 
mavy and the general government shall evolve Even 
so great a nation as England, with its extensive fleet 
and seafaring population, has not as yet perfected an 
efficient ** reserve,” and it is scarcely to expected 
that the United States can for a long time solve the 
problem. 

The question then arises: Can we enlist the interest 
of the States in a movement looking to the protection 
of their own immediate coasts ? This question was no 
sooner asked, some six years ago, than it was answereed 
by the enlistment of some three thousand men in the 
various battalions which now form the naval militia 
of nine States. The success of the movement was aue 
to its local characteristics as outlined above, as well as 
to the fact that the building of our new fleets had 
|kindled a sentiment which is already spreading be- 
yond commonwealth lines toward b er national 
patriotism. Experience bas more and more forced 
upon the mind of us, who had the honor of being in 
the navy, that our earliest conception of forming at 
once a school of education for the * forecastle” was 
erroneous and a waste of effort tending to jeopardize 
the movement. 

The tresults, even of the first eruises, in 1801, were 
more direct and tangible from a State than from a 
navy standpoint, for, while a close and most friendly 
relation was developed between the officers and men 
brought in contact, the regular service as a whole was 
naturally skeptical of the future usefulness of raw re- 
cruits, whose main claim to recognition was enthusi- 
asm and a certain longshore knowledge. The direct 
and immediate need of the navy at that time was an 
increase of foremast hands, and the composition of the 
batialions was not thought to be capable of supplying 
deep-sea sailors—a criticism which in its direct appli- 
cation was perhaps just, and subsequent years seem to 
have only enforced this naval opinion. Indirectly, 
however, the naval militia was building up a senti- 
ment which was of far more value than ap inereased 


eomplement, and its influence was the more felt 
cause the personnel was of a type taken from the hj her 
walks of life; ex lence in the State land forces hav 
proved that the example of a high crade of 
p vates, in crack regiments, permeates at onee to 
hose composed of the lower orders. Furtherii.re the 
original battalions are an officets’ school for future 

ones, which will eventually be formed from the |, 
shoreman and sailor class, a type pre-eminent\y fitted 
for emergency men-of-wars men. The natural and 
laudable ambition of the regular officer to reach the 
ultimate rank in a profession which in time of peace 
gives rey hope of proniotion, should never be 
checked by the chance of outsiders coming het weep 
him and high position in time of war. The duty of 
the wilitia officer, therefore, should be limited to hig 
State, and his pleasure unlimited in advancing yp. 

selfishly the interest of the naval service. 

The immediate outcome from the State point of 
view was more direct. The favorable comment which 
the first cruises obtained begot in the commands q 
resolution to supplement enthusiasm by discipline 
while the example set by the crews of the white <quad. 
ron developed a capacity for work which has rarely 
been sur by volunteers. The spirit was re. 
flected throughout the State, producing a result at 
Albany in a liberal a. In order to cop- 
tinue this good will the naval militia had to show q 
definite aim, based upon State defense, and that aim 
had also to bring it into close touch with the national 
guardsmen without interfering with their finances or 
recruiting. The variy difficulty was to learn exactly 
how and where this dividing line snould be drawn 
while ewe | up a relationship with the navy. The 
feature which largely determined the problem was the 

eographical characteristics of the State, with its ex. 
tended water front on the lakes and the ocean. 

It bad been remarked that the naval militia could 
never occupy the same position toward the navy that 
the land militia does toward the army ; the two latter 
could combine more readily, as the differences bet ween 
them are | in degree of discipline, both acting on 
the land; whereas the naval militia, in addition to 
discipline, was compelled to master the intricacies of a 
sea duty, foreign to its civilian and shore habits. It 
was manifestly impossible to accomplish this in a five 
years’ enlistment, in addition to the requirements of 
general headquarters, as the actual experience of life 
on board ship was necessarily limited to a week’s an- 
nual crnise. In default, therefore, of attempting to 
create a man-of-wars man from the citizen sailor, what 
was the best practical result to be attained? Evi- 
dently, with our environment and limitations, to per- 
fect a thorough knowledge of the coast and waters of 
our commonwealth, and to act as an amphibious con- 
necting link between the navy, as a first-class line of 
defense at sea, and the army and national guard on 
shore. A glance at the State of New York will show 
how essential it is to have a force of this nature, and 
a little reflection will couvince the most doubtful that 
there is sufficient work to be done to occupy a vol- 
unteer body for years tocome. It has been the defi- 
nite aim of the naval militia of the State to follow 
this policy during the last four years. Three annual 
erdises of short duration have been made with the 
navy, their object being to perfect gunnery praetice, 
to obtain a general idea of modern naval methods 
and of the rudiments of ship life; but these tours 
afloat have always been within State waters. One in- 
dependent cruise was made as a preliminary study 
of a portion of Long Island Sound, in order to crys- 
tallize the command into a self reliant body. Expedi- 
tions of several hundred miles were taken last summer, 
to familiarize the men with littoral navigation and to 
create in them handiness in the management of small 
boats. The results of the expeditions have been tabu- 
lated, and the Naval War College, at Newport, has 
been furnished with information concerning the east- 
ern end of the Sound which had never been before 
prepared for war purposes, by men who had made ‘ 
study of definite and specific localities. 

Great stress has been laid upon signal work, as prac- 
ticed both by the national guard and the navy, as well 
as upon all other duties essential to prompt communi- 
cation between land and sea forces, Permanent sig- 
nal stations have been established upon the coast 
after a personal examination of their necessary char- 
acteristics, lists of available craft for transportation 
and torpedo boats have been prepared, and while all 
these activities were being pursued during the suw- 
mer, against the time when some foreign war might 
arise, the winter months have been utilized in perfect- 
ing a system which might meet this remote emergency, 
and also make the naval militia effective in the much 
more immediate and pressing problem of domestic dis- 
order arising near the wate front. 

The organization of a State marine force must be 
modeled on naval precedent; hence the terms and 
titles employed have been those of the service. The 
“divisions” when united are analogous to the crew of 
a modern ship; when subdivided. each smaller por- 
tion, as well as the individual, readily falls into place 
on board a man-of-war. The ‘“‘quadranta]” oF 
“ quadri-sectional” system was adopted, even before 
the navy officially recognized its superior merits. 
Space will not permit a description of that system, 
but, through it, the transition from sea duty to coast 
work, and thence to co-operation with the land 
forces, has been rendered simple, the battalion organl 
zation giving equally good results, whether it be tel- 
porarily on board a cruiser manipulating great guns 
or near shore protecting a dock as light artillery ; and 
each division, whether manning tugs or acting simply 
along the water front, has within it all the requisites 
essential for such detached duty. No expert class, et 
cept such a one as can be developed within the 
division, is allowed, it being the intention that the 
unit shall ultimately contain the required percentage 
of signalmen, torpedoists, engineers, messimen a0 
loeal pilots necessary for independent action. 

Such in brief has been the aim and effort of the 
New York Naval Battalion during the past five years. 
It has not attained perfection even in State work ; but 
it has labored comactentioasly and with due regard 4 
the helpful appreciation received from the people am 
the government. P 

Having established intimate and cordial relations 
with the navy on one hand and the national guard oB 


the other, the next step of making some practical 
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combination between the different militant forces fol- 
Jows as a natural sequence. A beginning was made in 
this direction last year, when the navy, the artillery 
and the militia of two States communicated by s 
from Bloek Island to Fort Trumbull. A further am- 
plification in the ’ of joint maneuvers could be 
easily accomplished. It so happens that a large fleet 
will be in this vicinity dusting the coming summer, 
and that it will be commanded by an admiral anxious 
to co-operate with the other branches of the service. 
The president of the War College at Newport is, 
moreover, now engaged upon the oo of the de- 
fense of the coast. The Adjutant General of New 
York has also lately issued an order that certain - 
ments nay perform duty in the field in lieu of the 
ordinary camp routine at Peekskill, while the numer- 
ous army posts between New York and Boston are in 
a position to assist. A little energy on the part of the 
various officials could bring these commands together 
at that most vulnerable point, the eastern end of the 
Sound. The proposed plan does not involve the 
mobilization of large numbers; a detail of two i- 
ments of national guardsmen, the naval militia and a 
few regulars would be sufficient, the numerical force, 
both land and sea, bein upon a general per- 
eentage of one hund to one. Keeping this latter 
point in view, the fleet could be divided into two 
squadrons, one representing the attack and the other 
the defense. Five hundred national guardsmen by 
taking a transport in the afternoon would reach Mon- 
tauk early on the following morping, acting there as 
the enemy’s troops and landing under cover of the 

uns of the fleet; another regiment to go by rail down 
ol Island, the naval militia becoming its flankers 
on the sound and on the bays of the south shore. At 
Gardiner’s Bay they would unite with the squadron of 
defense, the home forces and the enemy meeting on 
the main line near Sag Harbor, where a series of 
tactical and strategical movements could take place. 
The addition of a small cadre of Connecticut and 
Rhode Island militia would materially assist in signal 
work across the race, and in manning light artillery 
and placing mines near Greenport. Five days of such 
a campaign would cost no more than a week at the 
State camp, and would be as interesting as it would be 
instructive, serving also as an object lesson for civilians 
who know too little of what is being done by the 
military and naval contingents. The most important 
result, however, would accrue to the various forces 
participating, each learning from the other the de- 
fects which undoubtedly exist to-day to prevent suc- 
cessful results in case of a war emergency. 

It may be well to note these defects, or rather differ- 
ences, between the various arms of theservice. The army 
has recently adopted a small arm of different size bore 
from the navy; the militia has other guns and their 
calibers are not identical. If, therefore, ships and 
troops were massed to-morrow at the intersection of 
the three States, near the mouth of the Thames River, 
and an action occurred, it might be lost for want of a 
common ammunition. The forees would also be with- 
out a pre-arranged signal system. The army and the 
national guard use the * Morse” and the navy the 
“Myers” Code, while the naval wilitia, in its province 
as a connecting link, endeavors to learn both, but 
only with doubtful success. The “ wig-wag” should 
be as familiar as the mother tongue, and no two sign 
languages can be equally mastered. 

The navy also has a distinctive set of sea signals 
known as the ‘* Navy Code.” This code is printed in 
a large volume which consists of two distinet parts, 
embracing the system and the vocabulary. Flags and 
lights of various sizes, shapes and colors are hoisted to 
denote certain meanings. The principles given in this 
code are not in any sense an index to the vocabulary, nor 
does the drill concerning the arrangement of the sym- 
bols serve as a guide for their interpretation ; aud vet 
the Navy Department, with a conservatism which 
may lead to dire results, looks with extreme disfavor 
upon any State organization having access to its 
“Signal Book;” the reason being given that the 
messages printed therein would become common prop- 
erty. The self-evident and immediate answer to this 
objection is that an expert hostile signalman could 
master the vocabulary within a few hours, and that 
no admiral would be worthy to command a fleet in 
time of war unless he used a cipher and changed that 
cipher daily. The navy signal book should at once 
be printed in two parts, the first part containing the 
principles involved as well as all other data, except the 
actual numbers denoting certain messages. These 
latter should be in a separate volume, while the first 
part should be placed in the hands of all the naval 
nilitias, so that any off-shore action may not be 
ete for lack of prompt transmission of orders 

‘tween land and sea. Prearranged combinations 
and permutations are easily and quickly arranged, but 
practice alone will create exact manipulation of the 
symbols used. 

One other cause which exists and prevents effective 
coalition is the lack of modern instruction books deal- 
ing with longshore work. The recently adopted 
small arms have necessitated many changes in the 
tactics, and the army and the navy have drifted apart, 
the navy using certain land methods in their drills, 
while discarding others, until to-day the “ Instruc- 
tions for Infantry and Artillery” are so full of errata 
that a new edition should be printed. The same neg- 
lect of keeping other text books up to date is notieea- 
ble, and it is impossible for the militia to drill properly 
until the bureaus at Washington can promptly supply 
late and standard publications; even the antiquated 

Ordnance Instructions” cannot be had, and no late 
edition of the torpedo drill book is accessible. The 

Navy Regulations,” although revised some two 
years ago, cannot be obtained in sufficient quantities 
to meet even the requirements of the service. No 
Pamphlets are issued showing the new uniform, 
adopted by the board of officers appointed for that 
Purpose ; no station bills are published for the latest 
type of cruiser, while it has been reserved for an officer 
of Massachusetts to make the first compilation of de- 
partinental cireulars relating to great gun exercises. 
;sumerous public documents are scattered by Congress 

deast over the land, only to be thrown into the 
— paper basket, while students of naval subjects 
Jave their applications for books returned from Wash- 
‘ugton with the indorsement that “none are on hand” 


spiri yperer > equally ve ones perha 
exist in the army, and should be suited by some a 


ignal|} more closely allied to it than the writer; they are 


mentioned only to be remedied, and certainly 1d 
not discourage the effort for a c alliance between 
the State and government forees. On the contrary, 
the different branches of the service should be brought 
practically together, in some small way, at the earliest 
opportunity, and thus learn through existing dis- 
crepancies the lessons of future auccess. Until this 
next and wost important step is taken, there is little 
use in attempting to form a national reserve. It takes 
—_ of buffeting on the seas to create the Anglo 
xon sailor, and it would be effrontery for the naval 
militiaman to suppose that a few short cruises could 
fit him for the position of an American man-of-wars 
man. The few navy men who think that such is the 
aim of the volunteers belittle the men who serve in 
the forecastle and are ongerere of the possibili- 
ties of their profession. The larger number of officers 
have understood the true scope of the navai wilitia as 
well as the dignity of their own calling, and have thus 
materially assisted the small but ooalons corps 1n its 
efforts to learn its duties in shallow waters before veu- 
turing upon the intricacies of deep-sea navigation, 

At the close of the first four years of its existence, 
the naval militia shows an increasing wembership and 
vitality. It has decided what are its immediate 
duties; and is studying its future ones. Its next 
steps should lead it toward some combination with 
the departments controlling the municipal tugs, so 
that these small vessels and their crews could co- 
operate for a few days during the year with the 
militia. There should be allowed to each naval bat- 
talion an engineer with a few ow officers under him, 
and these men, together with the engineers of the 
tugs, would form a nucleus which could be easily ex- 
ercised in naval duties and inereased by the addition 
of firemen and coal heavers when necessity demanded. 

After the organization has ony its staying power, 
inducements should be held out to the Corinthian 
yachtsmen to join a navigating or torpedo corps. 
Small steamers flying the naval reserve flag of the 
State would thus be added to the naval brigade and 
would be of much service in creating a foree whose 
duty it would be to assist in collecting coast informa- 
tion and giving facilities for torpedo exercise, 

With these aims realized, the time shall have arisen 
for creating a national reserve embracipg merchant 
vessels and their crews, as well as the collateral marine 
interests ; but this plan ean never be practically suc- 
cessful until the whole country has awakened from its 
present dormant condition concerning all maritime 
affairs.—Journal U. 8. Artillery. 


THE PRESERVATION OF MEAT. 


Dr. WAEKER, of Monaco, has recently proposed 
quite an original process of preserving meat, which 
consists in washing it with an antiseptic liquid soluble 
in water and decompusable by heat into a product 
that also is soluble in water. This liquid having de- 
stroyed the germs of fermentation, the meat is washed 
with boiling water in order to remove the antiseptic 
from it. Asall the manipulations are performed in 
air freed from bacteria, the meat way be preserved for 
six months without any alteration. 

The accompanying figure represents the apparatug 
for carrying out this progess. The meat is put into an 
apparatus, B, capable of being hermetically closed, 
For 100 kilogrammes of meat there are introduced 20 
liters of a 2 percent. solution of persulphate of sodium, 
After ten minutes of contact, the antiseptic liquid is 
drawn off through the cock, d. The air, which enters 
the receptacle, B, is washed in a sterilizing liquid con- 
tained in the jars, C. The cock, d, is closed, and one 
opens the cock on the tube, a, which leads prepared 
warm water into the boiler, A. This water washes the 
meat and removes the antiseptic product from it. It 
is then allowed to flow into the tube, d. The washing 
with warm water is repeated as long as it carries along 
sulphate of soda, for, under the influence of the heat, 
the persulphate changes into sulphate. The air that 
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APPARATUS FOR PRESERVING MEAT. 


enters the boiler, A, during the manipulations becomes 
likewise purified in C, 

Into the jars, C, is put sulphuric acid or any other 
liquid that destroys germs and is incapable being 
earried along by the air.—La Nature. 


ANTISEPTIC LAMPS. 


Formic aldehyde, or formol, is, as well known, a 
a antiseptic. The commercial product is ob- 
ined by oxidizing methylic alcohol or wood spirit. 
The idea has been conceived of constructing lamps to 
burn wood spirit so as to disengage _—— of formol 
eapable of disinfecting apartments. hospitals, bar- 
racks, schools, workshops, ete. The process is simple, 
very easy and quitecheap. We present herewith three 
styles of the lamps. Style A is the Trillat formogen 
“- It consists of an a ol lamp sar 

acy inder, b, that presents, from top to bettom, two 


in the uavy, 


op 
series of regulatable orifices. A piece of platinum wire 
lindes. The lamp is 


}gauze extends through the ey 


filled with methylie aleohol, lighted, and ogpes with 
ite cylinder. After the gauze has become incandes- 
cent, the flame of the lamp is extinguished. The va- 
pors of the alcohol keep the platinum incandescent in 
consequence of their conversion into formol. As may 
be seen, it is a simple, flameless lamp. 

Collens points but a simpler arrangement, An aleco- 
hol lawp, B, is filled with wood spirit and its wick is 
80 a that it searcely protrudes from the tube. 
The latter is capped with a small cylindrical platinum 
wire basket rounded beneath, and 2 mm. in height by 
1 cm. in diameter. When the lamp is lighted, it burns 
without the production of formol. When the flame is 
extinguished, it immediately produces the antiseptic 


vapors. 
Phe Muller *fumivorous” lamp, C, might be used 


ANTISEPTIC LAMPS. 


for the same purpose on filling it with wood spirit in 
place of common alcohol. 

From the experiments made, it appears that it is 
necessary to burn two liters of methylic alcohol in 
order to sterilize a room of 100 cubic weters. The va- 

And formol do not alter pieces of furniture.—La 

ature. 


PEANUT OIL. 


THE seeds of the ground nut yield a clear, straw-col- 
ored, non-drying oil, resembling olive oil in appearance 
and taste, and, in fact, when properly prepared, as in 
France, it is difficult to distinguish the two products. 
The chief points of distinction between thew are that 
the peanut oil is lighter and more limpid than that ex- 
pressed from the olive, and also cheaper ; the two fea- 
tures explaining the fact that the bulk of the olive oil 
pment from Europe is very largely adulterated with 
its rival. 

Its uses are quite extensive all over the world. In 
India it is a common substitute for olive oil in medici- 
nal preparations. It is also utilized as a lamp oil, nav- 
ing the advantage over other oils that it lasts longer 
before,becoming rancid. It does not contain, however, 
as much illuminating power assome other vegetable oils. 
It is also an important ingredient in the manufacture 
of soaps, ~~ ae the fine white soaps for which 
France is noted. 

The finer parts of the first pressing are also used in 
the manufacture of oleomargarine and other com- 
pounds used as substitutes for butter. Peanut oil is 
also preferred for lubricating locomotives, sewing ma- 
chines and other fine machinery, owing to its tenuity 
and the freedom with which it flows. 

The yield of oil varies greatly. In Bombay, for in- 
stance, it averages fifty per cent. of the weight of 
milled seeds; in Pondicherry, thirty eight, and in 
Madras forty-three. It is claimed that when the oil is 
pressed out without any heat its quality is improved, 
while the heat process increases the quantity. Uutil 
recent years the bulk of the oil imported into Europe 
was manufactured in India by the natives there, but 
since the opening of the Suez Canal the low freights 
have transferred the mauufacture of oil to European 
countries, where finer machinery and more careful 
manipulation have greatly improved the product, 
while reducing the price. 

Twenty-five years ago there were at least four of 
these oil milis running in the Southern States, the 

»duct of which was largely used in lubricating spin- 
les in the cotton factories and as a substitute for lard 
in cooking and in bread and yoy Be me and the 
foods thus prepared are said to thus greatly im- 
proved in flavor. 

The manufacture of peanut oil has, by some unac- 
countable reason, centered in Marseilles, in the South 
of France, and in some parts of Germany, where, dur- 
ing the last ten years, it has developed into a great in- 
dustry. Most of the nuts used up in these districts 
are imported from the east and west coasts of Africa, 
Mozambique, India, the United States and, on a limi- 
ted scale, from the Argentine Republic. 

The best grades for the production of oil, however, 
come from the valley of the Senegal, in Africa, yield- 


\ ing fifty-one per cent. of oil in weight. The American 


peanut is smaller in size, but much finer in grain and 
of better flavor. The oil, however, is of inferior qual- 
ity, and the nuts yield only about forty-two per cent. 
of vil. Hence the manufacture in the South has fall- 
en into decay, and cap never revive unless by the same 
enterprise which has been exhibited in Marseilles and 
Germany, namely, by importing the nuts in bulk and 
op a large scale. 

In Marseilles and the vicinity seventeen factories are 
devoted to the peanut oil industry, though not exclu- 
sively to that product. All of these manufacture at 
different times, by the same machinery and practically 
the same processes, the various vegetable oils. Ex- 
traction of oil from peanuts is, however, rapidly in- 
creasing, the quantity of puts imported at Marseilles 
for this pur » during 1898 exceeding by sixty-nine 
million pounds the importation of 1882. The processes 
of producing the oil are substantially the same, the de- 
tails consisting in the use of parts of the machinery 
(which are covered by patents) without modifying the 
generalsystem. Most of the nuts are imported shelled, 
owing to the greater loss with which they are shipped. 
On arriving at tho factory they are placed in a win- 


nowing wachine, not unlike an American wheat fan, 
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in which, by means of a current of air, all dust and 
dirt are removed. They are then thrown into a cylin- 
der through which they are propelled by an archime- 
dean screw to a pair of heavy iron rollers, through 
which they are pressed and crushed. These rollers are 
so constructed with springs that if a bard 9 like a 
pebble or piece of iron, gets between them, they will 
spread and allow it to pass through. Leaving this 
machine, the bruised nuts enter another of similar con- 
struction, but of greater pressure, thus crushing the 
nuts still more; they are then bolted through’ a sieve, 
the finer flour passing through and the coarser remain- 
ing to be ground again by a pair of mil) stones similar 
to those of the old style of flour mill, and the meal is 
then slightly heated in an inclosed iron case and 
pressed into bags called scourbins, made of horse hair 
and subjected to a pressure of 2,850 pounds to the 
square inch to make the scourbins compact. At the 
end of an hour, all the oil being pressed out, the meal 
is again ground, heated to a temperature of 158° Fah. 
and subjected to a final pressure, which yields about 
13 per cent, of oil. In the two pressings the yield varies 
according to the quality of the peanuts. The African 
or Mozambique product gives about 50 per cent. of oil, 
or half the weight of the shelled nuts, at the first press- 
arseilles at $13.51 to $18.34 per 100 kilo- 
grammes (220°46 pounds), and at the second pressing 
12 to 18 per cent., valued at $8.69 to $9.65 per 220°46 
pounds. As we have said, the bulk of the peanuts 
shipped from Mosambique finds its way to Marseilles, 
that city absorbing 65 per cent. of the entire product. 
Of the balance, 25 per cent. goes to Rotterdam, Hol- 
land, and the rest to Hamburg and other German 
ports. The Mozambique government charges an ex- 

ort daty of 2 per cent. ad valorem, and in computing 

his duty the nuts are valued uniformly at $30 per ton. 
—Confectioners’ Journal. 


ing, valued in 


THE SHARPENING OF FILES BY 
SAND BLAST. 


Mr. DESGEANS, enqgnose of the shops of the Com- 
pany of the East, at Epernay, and Mr. Fort, an in- 
sportier assistant to him, have recently published in 
the Revue Generale des Chemins de Fer an important 
yy upon the sharpening of files by sand blast, 

s judiciously remarked by the authors, the fact 
must not be lost sight of that, in the net cost of 
working by file, manual labor is the most important 
factor. In order to determine the limiting point 
starting from which it is no longer advantageous to 
employ files, in taking into account their own value 
and the time passed in using them, the authors have 
made prolonged experiments with three types of 
these tools—rough, bastard and smooth. 


Graphics established with care show what the pro- 
duction of one kilogramme of filings costs in files and 
hand labor as a function of the total duration of the 
use of the file considered. The expense passes 
through a minimum that is the limiting point sought, 
to which corresponds the most economical rendering 
of the type of file considered. 

This point presents itself respectively for the three 
types above mentioned after ten and a quarter and 
nine and a quarter hours’ use of each of their faces. 
It is at this moment that either resharpening or a 
definitive reformation becomes necessary. 

It is unnecessary to say that any renewal that did 
not have the effect of causing the teeth to maintain 
their capacity of production and consequently of in- 
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Fie. 1.—ENLARGED PROFILE OF THE TEETH 
OF A FILE. 


creasing their duration of service would not constitute 
a real economy. 

Messrs. Desgeans and Fort, in the first place, en- 
deavored to ascertain whether the chemical processes 
that have been in use for a long time in large work- 
shops for prolonging the life of files are sufficiently effi- 
cient and effect an appreciable saving. 

The well known process of immersing files in acidn- 
lated baths has given but quite mediocre results. It 
does not permit the tools to recover their former keen- 
ness ; and sometimes, even, the edges of the teeth 
seem to have become corroded rather than sharpened. 

Sensibly analogous results were obtained with files 
treated by what is called the process of recutting by 
electricity, in which the chemicai action of acids is 
combined with a disengagement of bydrogen, which, 
in a manner, isolates the edges in the bath and pro- 
tects them against the inconvenience noted above. 

Files that have undergone either of such treatments 
are sensibly less active than in a new state, and a con- 
tinuation of the use of them is more onerous than their 
restoration. 

The same is not the case with sharpening by the 


sand blast, by the Tilghman process, already known 
to our readers. 

The use of this “liquid grindstone,” as its invent. 
or calls it, gives very good results. It not only per- 
mits of renewing the teeth of files that have already 
furnished a normal amount of work and of giving 
them a sharpness equal to that which they possessed 
when new, but also of sensibly increasing the sharp- 
ness of new files themselves by causing the disappear- 
ance, through a preliminary dressing of the burrs 
formed at the edges through the curling of the metal 
at the time of shaping. 

Fig. 1 represents on a large scale a profile of the 
teeth of a new saw before sharpening (dotted lines) 
and after this operation (unbroken lines). Under this 
latter form the files evidently bite better, and, alj 
things remaining equal, their production ought to be 
greater. 

The first trial, made in 1883 at the Epernay shops, 
permitted of verifying the useful effect of such sharp- 
ening, but, at this epoch, the license fees required by 
the granters of the patents were such that the net cost 
did not sensibly differ from the cost of the pure and 
simple resbarpening of the files. 

Since then, the Tilghman apparatus has become dis- 
tributed through the industries, and several railway 
companies, especially those of the North and Orleans, 
have furnished their shops with it. The good results 
obtained in these latter and the notable reduction in 
the license fees made by the Tilghman Company de- 
cided the Company of the East, in 1891, toinstall one 
of the apparatus in its shops at Epernay. 

Before speaking of the results obtained, it is well to 
briefly recall the operation of the Tilghman Mathewson 
apparatus, such as it isnow used. 

he different parts composing the sharpening appa- 
ratus are grouped around an iron plate cylinder, A 
(Figs. 2 to 4), in which the projection of the sand is 
effected. This cylinder ae at the upper part 
by an exhaust rey he steam, furnished by a 
near-by generator, is led through the pipe, E F, and 
the branches, DD’, to the two ejectors, CC’. A sepa- 
—_ of the entrained or condensed water is interposed 
at G. 

From the main pipe, E F, there branches a tube, 
I K, designed to lead into the cylinder, L, the steam 
necessary to force into the reservoir, N, in measure as 
may be needed, the mixture of water and sand contained 
inthe tank, M. The latter and the cylinder, L, com- 
municate below through the orifice, O, upon which 
rests a weighted rubber ball, P, forming a valve. A 
valve, s, limits the pressure of the steam in the cylin- 
der, L, to 750 granimes per square centimeter. 

At the atmospheric pressure, the mixture contained 
in the tank enters the cylinder, L, where the level is 
established, as shown in Fig. 2. If, at this moment, 
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Fie. 2—-ELEVATION AND VERTICAL SECTION OF THE SAND BLAST APPARATUS. 
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be introduced into L, the valve, P, will 
the lower orifice, the liquid will become heated to 
the boiling point aud rise in the pipe, Rr, and fall, in 
versing & sieve, m, into the reservoir, N. Thence 
the liquid is led to the ejectors (Figs. 6 to 9) through 
the pipe, t, and its prolongations, t't.. A three-way 
cock, 8. maneuvered periodically, opens or closes the 
admission of steam through the pipe, K, in such a = 
as to alternate the filling of the cylinder, L, wit 
that of the reservoir, N. The spring balance, p, 
guides the workman in the maneuver of this cock. 
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Pie. 6—TRANSVERSE SECTION. 


Fie. 9.—PLAN VIEW. 


The drier, or separator of water of condensation, G, 
teveented in section in Fig. 5, is based, like most 
fauilar apparatus, upon the action of centrifugal force 
°r isolating, by reason of their difference in density, 
the aqueous globules in suspension. At its exit from 
- Pipe, E, the steam traverses a spiral, U, which 
: ten it a helicoidal motion. This spiral is inclosed in 

ertical tube, T, provided with apertures, d, through 


which the drops of condensed water escape in order to 
fall back into the receptacle, G. 

Figs. 10 and 11 represent an e in the position 
of working upon a file, l. The steam, introduced 
through the pipe, d, escapes through the rectangular 
orifices, a, and carries along the mixtufe of water and 
sand, which flows from the pipe, t’ (Fig. 2), through 
the central piece, c, and the conduit, b, The grooves 
of the first cut of the file are parallel with the sides of 
the extremity of the ejector, and the blast strikes the 
back of the teeth at an angie of about 70 degrees, as 
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Fie. 7.—LONGITUDINAL SECTION. 


Fie. 12 APPARATUS OF VERIFICATION. 


shown by the arrow in Fig. 1. A brass holder, f, su 
rts the file and indicates through the increasing ad- 
erence of the latter the progress of the sh ning. 
The sand projected against the file falls to the bottom 
of the vessel, N, and returns to the tank, M. 
At first, the Tilghman apparatus was provided with 
but a single ejector. It was then thought that, for 
the resharpening of files that had been used, the dif- 


ferent degree of wear of the two opposite faces necessi- 
tated a different treatment as to duration. In prac- 
tice, such distinction is not appreciable, and it is pos- 
sible, without inconvenience, to employ two super- 
posed ejectors that act simultaneously upon the two 
faces of the file. 

With equal hand labor, this combination of two 
blasts increases the gucaeliye of the apparatus by 
from 30 to 35 per cen 

In current work, in order to ascertain what results 
they are obtaining, file sharpeners, from time to time, 


Fie. 5.—SEPARATOR OF WATER OF 
CONDENSATION, 


Fig. 10.—MOUNTING OF THE FILE UPON 
THE PROJECTOR. 
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Fie. 1.—PLAN OF THE MOUNTING. 


before and after sharpening, take, by means of the ap- 
paratus shown in Fig. 12, the angle of inclination that 
corresponds to the limit of adhesion of a metallic 
prism freely placed upon the file to be tested. Such 
verification permits of estimating the increase in sbarp- 
ness produced by the operation. The divergence of 
the two angles taken upon the same file is, on an 
average, 15 degrees. These angles themselves, which - 
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vary with the width of the files, are generally com- 

ised within the following limits: Before an ry 
Gen 20 to 30 degrees ; after sharpening, from to 45 
degrees. 

n order to determine the duration of the useful 
effect of a sharpening, the number of pe mo 
that a file may effectively undergo in the course of its 
use, and the increase of production that results there- 
from, Messrs. Desyeans and Fort made a methodical 
test of a few files of the most usual dimensions and of 
the three types, rough, bastard and smooth. Two files 
of each type were employed, upon one of their faces in 
the state in which they come from the manufacturer 
and upon the other after a preliminary dressing. 

These files were used upon bronze solely, it not ap- 
wearing necessary to repeat the experiments upon iron, 
yecause, asa general thing in all shopsin which bronze 
and cast and wrought iron are worked, the files are 
first used upon bronze and caat iron and then solely 
upon wrought iron. Under such conditions, after a 
period of use upon wrought iron, the state of wear of 
such files is so advanced that a resharpening becomes 
useless. 

The results of the experiments above mentioned led 
to the following conclasions: A resharpening effected 
after each period of trial of ten hours gives files of the 
rough type their pristine sharpness. For files em- 
ployed for working bronze, the number of effective 
sharpenings may be seven. This number isa limit. 
since in current service it is evidently impossible to 
realize the conditions of regularity of work obtained 
in these experime nts. 

Starting from this third period of ten hours, the non- 
sharpened files no longer produce anything but neg- 
ligible work, while the sharpened ones are still capable 
of furnishing forty hours of work. Like the preceding, 
bastard files with seven sharpenings are capable of 
furpishing seven periods of ten hours’ work upon each 
of their faces. As for smooth files, they are capable, 
with two sharpenings, of furnishing two periods of 
seven hours’ work for each of their faces, and by rea- 
son of the small size of their teeth there would be no 
interest in sharpening them further. — Revue Indus- 
trielle. 
NOTES ON SOME SAPS AND SECRETIONS 

USED IN PHARMACY.* 


By P. L. Stwmonps, F.L.S. 


THERE are very many of these which deserve special 
detailed notice, at all events as to their medicinal uses 
and statistics. 

Four subdivisions might be established under which 
all the varieties of gums and resins might be grouped : 

(1) Gums. 

(2) Resins. 

(8) Oleo-resins. 

(4) Elastics and gums. 

The first would include all 
soluble in water, whether of t 
kind. 

The second would include resins more or less soluble 
in alcohol, such as copals, mastics and gum resins, 
like asafetida and ammoniacum. 

The third would include turpentine, wood oil and 
balsams. 

The fourth would contain India rubber, balata and 
gutta percha, with substances of a similar character. 

A resin is entirely soluble in alcohol, but insoluble 
in water. A gum resin is intermediate in character 
between a gum and a resin ; that is to say, it is partly 
soluble in water and partly soluble in aleohol. 

A kino is the astringent inspissated sap of a tree. 

The resins may be divided into four groups: 

(1) Solid or dry resins. 

(2) Turpentines. 

(3) Balsams. 

(4) Soft resins. 

Perhaps it is better to arrange the products alpha- 
betically under their botanic names. 

Abies balsamea, Marshall; Abies balsamifera, Mich- 
aux; Pinus balsamea, Lin. 

Canada balsam is an oleo-resin produced from the 
stem of this tree by incision, and is also yielded by 
Pinus Fraseri, Pursh. 

It is of a pale straw color, and is occasionally used 
medicinally, but is -hiefly employed for mounting ob- 
jects for the microscope, and as a fine transparent 
varnish for water color drawings, which does not be- 
come darker with time. 

Abies excelsa, Poiret ; Pinus picea, Du Roi. 

Pinus Abies, Lin.—The resinous exudation of the 
Norway spruce fir, melted and strained, furnishes the 
concrete oleo-resin, true Burgundy pitch, the thus or 
frankincense of the London Pharmacope@ia. The 
common frankincense or American thus is from Pinus 
palustris, Lambert ; Pinus Teda, Lindl. It acts as a 


wholly or 
e acacia or tragacant 


counter-irritant, and is applied to the chest in chronic | gogue. 


pulmonary complaints, to the loins in lumbago, and to 
other parts to relieve local pains of a rheumatic char- 
acter. 

The Indian gums are coming in largely into Euro- 
pean commerce to supplement the African gums, the 
exports of gums for India having averaged 87,000 «wt. 
in the last five years. The African gums may be 
recognized from Indian gums by an expert, being ofa 
different shade of color, often with a pinkish hue. 
The imports of gum arabic into the’ United States 
have declined more than one-half of late years; in 


1892 they were only 417,000 pounds, but recovered in |? 


1893 to 915,855 pounds. 

Acacia Catechu, Willd.—The extract from this tree, 
known as “cutch,” is used medicinally as an astrin- 
gent, in fevers and other maladies, and the better 
qualities are equally as good medicinally as the gam- 
bier of Singapore. 

There are several kinds of cutch made in India and 
used in medicine. 

A resinous extract is prepared by boiling down 
chips of the wood. 

In Burma and Bombay the decoction is boiled down 
to a solid consistence and thrown into leaf moulds, 
or is baked into cakes and balls. This is the ordi- 
nary cutch of commerce, and instead of beiag a pale 
grayish color, it is deep reddish brown, with a glassy 
fracture. 

Another inferior kind is made from a decoction of 
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the nat of the betel palm (Areca Catechu). This form 
exists in large slabs, about an inch in thickness, pre- 
pared on the leaves of the teak tree. This substance 
is, however, rarely exported from yy a vopsid- 
erable local trade is carried on in it Madras and 


Mysore. 
Catch is prepared thus : 
The tree is cut down to about six or twelve inches 


from the ground and chopped into small pieces, the 
swaller branches and bark being rejected. The 
chopped wood is then taken to the place of manufac- 
ture, generally under trees in the open air, and placed 
lover a brisk fire in clay jars, filled with about two- 
thirds of water. 

This is allowed to boil down till, with the extracted 
| matter, it forms a liquid of a sirupy consistence. The 
|eontents of several jars are then poured into a larger 
jar, and again placed over a brisk fire for a period of 
|from two to four hours, and, when sufficiently boiled 
|down, it is poured over mats covered with ashes of 
|'cowdung and allowed to dry. 

Catechu is used in medicine as a gentle tonic and a 

powerful astringent, on account of the large quantity 
of tannic acid (50 per cent.) which it contains. Com- 
bined with opiam it answers a good purpose as an in- 
| ternal remedy in chronic diarrha@a, catarrh or dysen- 
tery. 

Cutch is not specified in the American imports, but 
gambier is named, but appears among gums, with the 
old misnomer of “Terra japonica.” The 
imported fluctuates between 27,000,000 and 
pounds, 

Su@ars.—The maple tree, several palms, the white 
beet root, sorghums, the sugar cane, and other plants 
and trees, yield saccharine saps, but as the prodact of 
these have chiefly dietetic uses, rather than medici- 
nal, I shall not enter into details on them. 

Aloes Species.—The simply inspissated juice of the 
leaves of various species of this gum constitutes the 
* aloes” drug of pharmacy. It is best obtained by 
using neither heat nor pressure for extracting the sap. 
By redissolving the aqueous part in cold water and 
reducing the liquid through boiling to dryness, the 
extract of aloes is prepared. All species are valuable 
in loealities where they are hardy, and can be used 
(irrespective of their medicinal importance) to beautify 
any rocky or otherwise arid spot. 


Aloe Ferox, Lawarek.—This yields the best Cape 
aloes, as observed by Dr. Pappe. Other species, such 
as A. perfoliata, Lin., also yield the drug. A. africana, 
Mill, and A. plicatis, Mill., and A. commelini, Salm., 
are said to yield a less powerful kind. 

The following are also South African species: A. 
arborescens, Miller; A. lingueformis, Mill; A. angu- 
lata, Willd. From this species the purest gum resin 
is obtained. 

A. purpurascens. Haworth, is one of the plants 
which furnish the Cape aloesof commerce. A. spicata, 
Liu., also provides Cape aloes. A. Zeyheri, Harvey, a 
magoificent, very tall species, is doubtless valuable 
like the rest. A. soecotrina, Lamarck, is also indi- 
genous to South Africa; A. diehotoma, Lin. fil, in 
Damara and Namaqualand, attains a height of 30 feet 
and expands occasionally with its branches so far as 
to give a circumference of 40 feet. The stem is re- 
markably smooth, with a girth sometimes of 12 feet. 
It is a yellow flowering species. A. Bainesii, Baker 
and Dyer, is almost as gigantic as the foregoing. 
Both, doubtless, yield the medicinal gum resin, like 
several others. 

In many parts of the colony of Natal, a wild aloe is 
very abundant, and a few people make an industry of 
the preparation of the product for export. Shipments, 
of late years, have reached £400 in value. Small balls 
of it were shown in the Natal Court at the Colonial 
Exhibition in London. 

A. indica, Royle.—There are many varieties of aloe 
met with in cultivation throughout India, some of 
which have gone wild, as, for example, on the coast 
of South India. The inspissated juice, as a medi- 
cine, is regarded as an aperient and deemed 
highly beneficial to persons predisposed to apoplexy. 
The fresh juice from the leaves is said to be car- 
thartic, cooling and useful in fevers, spleen and 
liver disease, enlarged lymphatic glands, and as an ex- 
ternal applicant in certain eye diseases. The pulp of 
the leaves is, in native practice in India, applied to 
boils and is regarded as acting powerfully on the uterus. 
It is largely employed in veterinary medicine. The 
root is supposed to be efficacious in colic. A. socco- 
trina, Lamarck ; A. vera, Miller, is usually imported in 
skins and casks from Bombay. Soccotrina aloes may 
be recognized by its reddish tiat and by the fragments 
being nearly transparent, as well as by its odor. A. 
Perryi, Baker, is indigenous to the island of Socotra. 
In very large doses it is a powerful hepatic stimulant. 
In small doses, the drug is used as a stomachic tonic. 
In larger doses purgative and, indirectly, emmena- 
It isa remedy of great value in constipation 
caused by hysteria and atony of the intestinal muscular 
coat. Itis also very usefulin atonic dyspepsia, jaundice, 
amenorrhea and chlorosis. Locally applied, dissolved 
in glycerin, it is valued in India as a stimulant appli- 
cation in skin diseases, and for this purpose is gener- 
ally combined with myrrh, constituting the Musanbar 
of Bombay. 

Hepatic aloes is a species of Arabian aloes, so called 
from its liver hue. It is dullerand more opaque in 
color than other kinds, more bitter. and has a less 
leasant aroma than the Socotrine aloes itself, but it 
is believed to be the sediment deposited in Socotrine 
aloe juice. 

A. vulgaris, Lamarck and Bauhin ; A. vera, Lin.; A. 
Burbadensis, Miller, has long been cultivated in the 
Antilles, and furnishes from thence the main supply of 
the Barbadoes and Curacoa aloes. 

This West Indian aloes may at once be distinguished 
by its disagreeable odor. 

There are two varieties met with in commerce, one 
presenting a brown, the othera black fracture ; the 
former is the best. 

The culture in Barbadoes is confined to the small 
farmers entirely, and is carried on chiefly in the parish 
of St. Philip, toward the seashore, where the soil is 
scanty and dry. The produce of an acre of land is 
about 140 pounds of extract. The plants require to 
be renewed about every fourth year. 

It is this species which Professors Willkolnm and 


Parlatore record as truly wild in countries around the 


uantity 
35, 000, 000 


= 
Mediterranean Sea, on the sandy or rocky sex coasts 
of Spain and Italy. Haworth foand the leaves of this 
and of A. striata more succulent than those of 

ported 

ly in 
with a dull, conchoidal fracture, and hase bitte oa 
Socotrine breaks with an irregular or smoot}, - 
resinous fracture, has a bitter taste and a strong bat 
fragrant odor. 

In my work on “The Commercial Products of the 
Vegetable Kingdom,” poy as far back as 1853, | 
deseribed the production and commerce in aloes, but 
mueh informat.on has been published since then. The 
imports into London have been falling off of late 


years. 

In 1890 the receipts were 7,360 cases and pack 
and 622 gourds ; in 1892 they were only 2,652 ence nl 
277 gourds. 

Anacardium occidentale, Lin.— The trunk and 
branches of the cashew nut tree yield, on bej 
wounded, during the monthly ascent of the sap, q 
white and transparent gum, similarto that of arabic, 
A full-grown tree will furnish an annual amount of ten 
or twelve pounds. The fresh acid juice of the flower 
stalks is used in lemonade; wine and vinegar are 
made by fermenting it. 

Anogeissus latifolia, Wall—The gum from this 
Indian tree occurs in cleer, straw-colored, elongated 
tears, adhering in masses, sometimes honey-colored, or 
even brown from impurities. As an adhesive cum it 
is inferior in strength to gum arabic, in consequence of 
which it commands a wuch lower price in Europe, the 
more so since it is nearly always mixed with the bark 
of the tree, sand and other impurities. 


BALSAMODENDRON SPECIES. 


B. Etrenbergi, Berg.—This species of the deserts of 
Arabia yields myrrh, and some other species produce 
the same resin. Professor Oliver unites this with B 
opobalsamum, Kunth, which furnishes Mecca or 
Gilead balsam. 

B. africanum, Arnott; Heudelotia africana, Rich,- 
Amyris niottout, Adans. 

African bdeliium is translucent, but has a dull frae- 
ture. The taste is slightly bitter. 

B. kataf, Kunth; Amyris kataf, Forsk., furnishes 
the gum resin or African bdellium, which reaches 
——— from Berbera, the purer kinds very much 
resenibling myrrh in perfume. The opaque bdelliam 
of Guibourt is used for the extraction of the Guinea 
worm. It is of a yellowish white color, resembling 
amwmoniacum. 

B. mukul, Hvoker, of Scinde and Beloochistan, fur- 
nishes the Indian bdellium, or “ Gugul,” which is used 
in native medicine as a demulcent, aperient, carmina- 
tive and alterative ; My teed useful in leprosy, rheu- 
matism and syphilitic disorders. It is also prescribed 
in nervous diseases, scrofulous affections, urinary dis- 
orders and skin diseases, and is employed in the pre- 

ration of an ointment for bad ulcers. A fragrant 

lsam is obtained in Arabia from the fruit of this 
species. The African bdellium is the product of an- 
other species. 

B. myrrha, Nees.—This tree of Arabia and Africa 
yields the myrrh of commerce, which oceurs in the 
orm of tears, of irregular shape, of variable size, and 
of a yellow or reddish yellow color, light, brittle, some 
what translucent, and at times shining. Fracture 
vitreous or conchoidal, of a bitter aromatic taste and 
peculiar smell. It contains a volatile oil, was used in 
ancient times as “ frankincense,” and is still so em- 
ae Pa in China. Myrrb is used as a stimulating 
medicine, and asan ingredient in tooth powders. Bom- 
bay is the chief port at which myrrh is received and 
shipped. Four kinds are imported there: the African 
or true myrrh, which is considered the best quality; 
the Arabian, the Persian (source unknown), and the 
Siam. On the b arriving at that port, they are 
opened and sorted intothe different kinds. 

The Aden agents of Bombay houses attend the an- 
nual fair at Berbera, and exchange goods for the gum 
resins. The bags or bales, when opened in Bombay, 
are found to be made up of 1,a large proportion of 
roundish masses of fine myrrh; 2, of a considerable 
proportion of small, semi-transparent pieces of myrrh 
of irregular shape; 3, of numerous pieees of dark 
colored myrrh, mixed with bark and other refuse ; 4, 
a small proportion of an opaque bdellium. When 
sorted the best myrrh goes to Europe, the darker pieces 
form a second quality and the refuse is exported to 
China, where it is probably used as incense. 

Myrrh is beneficial in dyspepsia, amenorrhea and 
eblorosis, and a useful astringent to all ulcerations or 
congestions of the mucous membrane. It makes a 
valued wash for the mouth and gums and a gargle in 
ulcerated sore throat. It is a stimulant, expectorant, 
and much admired as a remedy for pulmonary affee- 
tions, especially the asthma of the aged. Hakims, in 
India, use it for intestinal worms. It is detergent, 
siceative, astringent and aperient, a disperser of co 
tumors and one of the most important of medicines, 
as it preserves the bumors frow corruption. Dissolved 
in milk, it is dropped in the eye in purulent ophtbal- 
mia. It is useful in bumid asthma and chronic ca- 
tarrh{; also in chlorosis and defective menstruation. 
Dose, in pill, powder or emulsion, 10 to 30 grains; of 
tineture, 44 to 1 fluid drachm.—Dr. George Watt. 

B. opobalsam, Kunth; Amyris opobalsam, Lin.— 
This tree furnishes the balsam or balm of Gilead, 
which is not a true balsam, but an oleo-resin of a con- 
sistence like that of Chian turpentine. It bas a fra- 

rant odor and warm, aromatic taste, and was held in 
high esteem by the ancients, and accredited witha 
variety of medicinal properties. As a cosmetic and 
rfume it is still largely employed by Turkish ladies. 
here are references to it by many ancient writers, 
among others, Theophrastus, Dioscorides, Pliny and 
Galen, and also many mentions of it in the Bible. So 
highly prized was this balsam that, during the war of 
Titus against the Jews, two fierce contests took place 
for the orchards in Jericho where it was produc 
the last of which was to prevent the Jews from de- 
stroying the trees that the trade might not fall into 
the enemy’s hands. The gardens were taken forwal 
possession of as public property, an imperial cv 
was appointed to watch over them, and it appea 
that the emperor increased their size and endeavo 
to propagate the plants. The imperial care was ube 
ng, for not a branch of the balsam tree is now 
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be found im all Palestine. The shrub was taken to 
Arabia and grown in a recess in the mountains between 
Mecca and Medina, whence the balsam is now ex- 

>rted, not as balm of Gilead, but balsam of Mecea. 
Phe substanee is still eageriy sought for in Egypt and 


the East ander this name. It is obtained by making | 


incisions in the trunk or branches, but the yield is 
yery small, only averaging three or four drops per 
diem. This fact accounts for the comparative rarity 
anu the great costliness of the genuine article, as also 
for the numerous substitutes and imitations of the 
original. There are three qualities produced by art ; 
the first and best is the opobalsam, expressed from the 
green berry and leaves ; the second is the carpobalsam 
froin the ripe seed or berry ; and the last is obtained 
by braising and boiling the young wood. The twigs, 
possibly after boiling, are sent to Venice, where they 
epter into that heterogeneous compound, Venice 
treacle. 

B. Roxbuarghii, Lin.—This yields a gum resin of a 
greenish eolor, moist and easily broken, having a 
peculiar cedar-like odor. 

Boswellia Carterii, Birdwood.—The frankincense of 
eoumeree. This stimulating gum resin is also ob- 
tained from B. Frereana and other species ; it is used 
medicinally and as a perfumery incense. The Euro- 
pean frankincense is, however, distinct, being a resin- 
ous exudation from the spruce fir, used in the compo- 
sition of plasters. 

Vlibanum consists of tears, often an inch in length, 
of an ovate or oblong clavate or stalactite form, and 
mixed with impurities. The pieces are light yellow 
to brown, pale green or colorless. There are two 
varieties, one of which is far inferior to the other. The 
best is found in pieces as large as a walnut, of a high 
yellowish color, inclining to red or brown, covered on 
the outside with a white powder, the whole becoming 


| was once in high repute in medicine as a stimulant 
aad expectorant, and recommended in ebrouic catarrh 
but at present is chiefly used in perfumery. About 50 
ewt. are annually collected in Crete. and some quan- 
' tity also in Cyprus, and sent to Constantinople. Lab 
danum was formerly regarded by the 'furks as a pre- 
| Ventive against the plague, they wore pieces as 
|amulets, or affixed to their walking-sticks. They 
| chiefly use it now for fumigation. 
| Coehlospermum Gossypium, DeC.—This tree and 
Stereulia urens yield a ¢ white gum, which can be 
employed as a substitute for tragacanth, and is exported 
| to America. It is issued to the government hospitals 
in Bombay instead of tragacanth, and is largely used 
in that city in the manufacture of sweetmeats. 
Commia Cochinchinensis, Lour.—This tree yields a 
white tenacious gum, of an emetic, purgative, de- 


“Useful in nature. If prudently administered, it is|t 


useful in obstinate dropsy and obstructions. 
| Copaifera Lansdorfili, Desf.—This and some other 
| species (C officinalis, Lin., C. Martii, Hayne, C. Gui- 
‘anensis, Desf., and ©. coriacea, Mart.) are believed to 
yield the medicinal oleo-resin. It is obtained chiefly 
| from the Amazon district, by making incisions in the 
| tree, and the sap flows so abundantly that as much as 
| 12 pounds weight is collected in a few hours, and 42 
quarts during the season. The source of copaiba is 
usually given as C. multijuga, but this is very question- 
‘able, In its medicinal action, copaiva is of great 
| value as a diuretic and stimulant remedy in certain af- 
fections of the bladder and urethra; also in chronic 
bronchitis and other affections of the lungs and air 
passages, attended with excessive secretion. It has 
likewise been found serviceable in some ehronie skin 
diseases, as leprosy and psoriasis. The imports into 
London are included with other balsams. therefore the 

uantity eannot be given. The 


imports into the 


of the colony. An oil obtained from the wood is also 
used as a dressing for incieed wounds. 

Eucalyptus rostrata, Sehlechtendal.—An exudation 
from this tree is a most invaluable medicine in certain 
disorders. It exades in a fluid state from the bark. 
and in some instances between the different layers of 
the wood, and by the evaporation of the watery - 
ticles by which it is held in solution, 1t concretes Into 
a beautiful, ruby-colored gum, which, when oe 
for a length of time to the air and sun, assumes a black 
color from an imperfect oxidation, losing at the same 
time its astringency. This gum is an original astring- 
ent principle, analogous in some respects to tannin, the 
basis of otber vegetable astringents, but by no means 
identical with that compound. 

It is more effective than catechu, or Indian kinos, 
although it contains a less amount of astringent mat- 


er. 

Dr. J. Sutherland, of Bathurst, Australia, in a com- 
munication to my Technologist (vol. 3, p. 69), thus 
speaks of it : 

“As a medicine, it is a more powerful astringent 
than any in our Pharmacopa@ias, and awn merits a 
place among the legitimate articles of the materia 
medica. I have prescribed it in a variety of disorders 
in which astringents ure indicated, and found it pe- 
culiarly serviceable in certain stages of diarrhwa and 
dysentery, in passive hemorrhage, as an injection ‘in 
leucorrbea, gonorrhea and gleet, in scurvy of the 
gums; as a gargle when the acute symptoms have 
subsided, in relaxation of the uvula, in hemorrhoids ; 
in the form of an ointment made by dissolving a 
drachm of the gum ina teaspoonful of water, and, 
when intimately mixed, rubbing it up with an ounce 
of lard. The dose for internal administration varies 
from one or two grains to twenty, dissolved in water.” 
Euphorbia officiparum, Lin., or E, resinifera, Berg. — 


a whitish dust when pounded. It burns with a clear | United States, however, were, in 1888, 132 262 pounds ; | The above, E. canariensis, Lin., and some other fleshy 


and steady light. not easily extinguished, and diffuses a | 
pleasant balsamic and resinous fragrance. This drug is 
constantly burnt as incense in the Hindu temples, | 


in 1889, 163,624 pounds ; and im 1890, 206,240 pounds. 


species, produce the saline, waxy resin called in the 


Dichopsis Gutta, Bentham; Isonandra Percha, Hook-| shops “gum euphorbium,” which is the inspissated, 


er; Isonandra Gutta, Lind.; Palaquium Gutta, Bail- 


milky juice of these plants. It is chiefly obtained in 


under the names of “Khomda” or * Kanda” and |lon and Burck.—Gutta percha, although chiefly em-|the neighborhood of Mogadore and called ** Derg- 


* Luban,” and also in Roman Catholic churches. 
Bombay is the port from whence the greatest quan- | 
tity isexported. England receives from 7,000 to 8,000 , 
‘kages yearly. Olibanum israrely used in medicine | 

E Europe bat in India it is regarded as a demuleent, 
aperient and alterative, acting chiefly on the lungs | 


and asa purifier of the blood. It is there used in | Britain in 1890 were 70.162 cwt., of the value of nearly |exuded juice bardens by 


rheumatism, nervous diseases, scrofulous affections 
and skin diseases. It is regarded as a diaphoretic 
and astringent, and is employed in the preparation of 
an ointment for carbuncles, boils, ulcerations and 
other sores. As a fumigating agent, it is employed 
to overpow-r unpleasant odors and to destroy nox- | 
ious vapors. 

B. glabra, Roxb., also yields this fragrant resino us 
substance. It is bitter and pungent; mixed with 
“ghee” or fiuid butter, the native doctors prescribe | 
it in gonorrhea and other complaints. 

B. serrata, Stackh., is sometimes called the Indian 
olibanum tree. Of this there are two varieties, one 
being the B. thurifera of Roxburgh and Colebrooke., | 
aeithe other B. glabra, noticed above. The gum 
rsinoccurs as a transparent golden yellow, setni-fluid 
sabstance,Jwhich hardens with time. It has aslightly 
atomatic and balsamic resinous odor. | 

B. Thurifera, Coleb.; B. serrata, Stackh.—This and 
some other species yield the gum resin. It has astrin- 
gent and stiniulant properties. Externally, it is use- | 
ful as a rubefacient and antispasmodic, especially as a 
plaster in cramps of the stomach. 

Butea frondosa, Roxb.—This Indian tree—the Dhak 
or Pulas—yields a gum which is sold as Bengal kino. | 
It oceurs in the form of fragmentary pieces of a deep 
dlaret color, mixed with similarly shaped particles of 
gtay bark. The purer qualities are met with in round 
tears, often bright claret colored and free from dirt. 
It may be purified by solution in water. The brilliant 
ruby-red colored tears are translucent and very brittle, 
heat rendering them more so, instead of melting the , 
gum. With age, it darkens, and becomes opaque. In | 
native medicine, in India, it is largely used as an as- | 
tringent. 

Camphora officinarum, Nees.—The aggregate ex- 
ports of eamphor from China have increased consider: 
ably of late years. They were 22,231 cwt. in 1892, and 

40,763 ewt. in 1893. The island of Formosa yields the 
principal quantities, the yearly output being now as 
much as 41,650 ewt., shipped from the ports of Tamsui 
and Tainan. The exports from Japan range from 
3,000,000 to 4,500,000 cattsen = 35,714 ewt. to 53,571 ewt. 

Malay or Borneo camphor is obtained from Dry- | 
obalanops aromatica. The imports of crude catnphor | 
into the United States seem on the decline, having | 
been 2,857,222 Ib. in 1887, and but 1.733.425 Ib. in 1898 

Canarium commune, Lin.—This tree yields the con- 
erete resinous exudation known as Manila elemi. It 
has a fragrant, fennel-like odor, and is usually soft and 
unctuous to the touch. Its medicinal properties are 
analogous to those of turpentine, and it is for external 
tise only. It is said, however, to have the same proper- 
ties as copaiva. 

C. edula, of Africa, exudes a similar resin. 

C. strietum, Roxb.—The black dammar tree, vields 
«brilliant resin, which is used medicinally in India as 
4 substitute for Burgundy pitch. | 


medicinal and surgical applications. Sheets softened 


| ployed for various ecouomic purposes, has also a few} muce.” It is used as a vesicant in 


eine, but is seldom employed otherwise. e in- 


in water, when applied to injured limbs, harden and | habitants of the lower regions of the Atlas Range 


form good splints; dissolved in ehloroform, it i*# ap- 
lied as a dressing for wounds, and various 


make incisions in the branches of the plant, and from 


surgical | these the milky sap exudes, which is so acrid that it 


nstruments are made of it. The imports into Great|excoriates the fingers when applied to them. This 


£800,000. and in 1893, 40 497 cwt., valaed at £308,593. 

Dipterocarpus laevis, Ham. 

The wood oil known in all the Indian bazaars as 
“Gurgun,” is obtained by tapping certain trees of this 
order, and applying heat to the ineision. Several 
species yield the oil, which has all the medical proper- 
ties of some of the more esteemed balsamas, especially 
as a substitute for copaiva, in gonorrhea and certain 
skin diseases. 

D. ineanus, Roxb., is reported to furnish the la 
proportions of the best sort. The following is Rox- 
burgh’s account of the manner of obtaining this oil from 
D. turbinatus, Gaert.: ** This tree is famous over all the 
easteru parts of India and the Malay Islands, on ac- 
eount of its vielding a thin, liquid balsam, commonly 
ealled ‘wood oil,’ which is much used in painting 
ships, houses, ete. To procure the balsam a large 
notch is cut into the trunk of the tree, near the earth, 
and say about 30 inches from the ground, where a fire 
is kept up until the wood is cha med, soon after which 
the liquid begins to ooze out. A gutter is cut in the 
wood to conduct the liquid into a vessel placed to re- 
eeive it. The average product of the best trees during 
the season is said to be sometimes 40 gallons, It is 
found necessary, every three or four weeks, to cut off 
the old charred surfaces, and burn them afresh; in 
large, healthy trees abounding in balsam, they even 
eut a second notch in some other part of the tree. and 
char it as the first. These operations are performed 
from November to February. Should any of the 
trees appear sickiy the following season, one or more 
years respite is given them.” 

This oleo-resin has been used in the cure of leprosy. 
Large quantities are exported from Burma to Europe, 
as it has become an important drug in trade. From 
the port of Hankow, in China, in 1898, 408,200 ewt. of 
this oil wus exported. 

Dorema ammoniacum, Don. 

Diserneston gumiferum, Sp. and Jaub. 

Peucedanum ammoniacum, Nees. 

This fetid gum resin, having properties similar to 
asafetida, comes in mass and in tears from Persia. 

Lump ammoniacum resembles galbanum, while that 
in tears is somewhat like olibanum, but bas a smooth 
surface outside, and an opaque fracture. It is used in 
medicine as an antispasmodic, stimulant and expect- 
orant, in ehronice catarrh, bronchial affections and 
asthma, and also for some plasters. 

The imports into London are not large, and average 
about 100 packages, but fluctuate; in 1891 only 46 

kages were received, but in 1892, 279 cases of 1 


pac 
|ewt. each. and in 1893, 45 cases. 


It is called *“‘Uschekh” in Persia ; in that country 
it is much used as an inward medicament, and also 
frequently for greasing the spinning wheels, as it is 
very cheap. 

Dracena species.—The dragon's blood of Africa has 
been known in medicine from the earliest historical 


the heat of the sun, and 
forms a whitish-yellow solid, which drops off in the 
month of September and forms the eupkorbium of 
commerce. It causes considerable irritation of the 
nostrils and eyes when powdered. E. Antiquorum, 
Lin., yields a hydroecarbor, gutta percha like sub- 
stance, known as ** Cattimandoo,” which is the Dorf of 
the Hindus—a much prized medicine. 

Feronium elephantuu, Corr.; Crateva Valanga, 
Kon.—This tree yields a brownish or reddish gum 
with a small proportion of clear, yellow tears, solu- 
ble in water. The Pharmacop@ia of India 
nounces it as superior to gum arabic for medicinal 


pur 
Pieus elastica, Roxburgh; Urostigma elasticum, 
Miqu.—To give some idea of the vastly increasing ex- 
tent to which rubber, obtained from various elastic 
saps, is now required, it may be stated that the British 
imports of caoutchoue in 1893 were 293.373 cwt.. and 
the United States import even more. The combined 
imports of India rubber and gutta percha into the 
United Kingdom in 1898 were about 324,000 ewt. 
Great britain also imports about 3,250,000 pounds of 
rnbber manufactures. At Wedzell’s factories, in Mun- 
den and Hildesheim alone, there were produced, a few 
vears ago, over 100,000 pounds of surgical articles 
from it. 
Fraxinus ornus, Liv.; F. rotundifolia, Lam.; Ornus 
Europea, Pers.; or Ornus rotundifolia.—The sweet 
exudation, known as “manna,” is chiefly the concrete 
— obtained by incising the bark of the ash and col- 
ecting it on pieces of stick, hence called flaky wanna. 
The best is in oblong. light. friable pieces, of a whitish 
color and somewhat transparent, with a sweetish, 
sharp taste and a weak smell. The inferior kinds are 
moist, unctuous and dark colored. It is a mild aperient 
medicine. Each hektare (of two and one-half acres) 
plauted with the ash—4,000 to 5,000 trees—produces on 
an average nearly 2,000 pounds of wanna. It used to 
be produced in Calabria, but that exported comes 
chiefly now from Palermo, in tin boxes weighing about 
14 pounds. Small flake manna is sent out in cases of 
about 120 pounds, large flake manna in cases of balf 
that size. The export of manna from Italy, in 1884, 
was about 446,000 pounds. Spurious manna is known 
by its uniform color and freedom from the slight im- 
urities as well ax from the peculiar odor and slight 
itterness of true manna. 
Calabria was, many vears ajo, the only source of the 
manna of commerce, but the production there has 
ceased, and, as stated above, Sicily is now the chief 
| seat of production. Manna is nutritious, particularly 
when recent. It is a wild laxative, does not excite in- 
flammation, useful for children and delicate females, 
usnally operating mildly, but in some cases produces 
flatulence and pain. 
In certain cases, the leaves of Larix Euronmwa exude 
a species of manna called ““Manna of Briancon,” 
which is eaten in Russia. Another kind is from 


Carica papaya, Lin.—This tree has several valuable | times. About 200 chests in mass or blocks come into| Tamarix wannifera, and the Oriental manna of the 


medicinal properties. The milky juice is among the | 
best vermifuges known. The natives in India repeat- | 
edly use it for children. In the West Indies the) 

»wder of the seeds is used for the same purpose. The | 
uice of the fruit is said to destroy freckles on the 
skin, caused by the sun’s heat, and the negroes em- 
ploy the leaves to wash linen, instead of soap. The 
ruit is pickled and preserved for curries. The milky, 
Viscid juiee of the fruit has a singular effect in render- 
lag meat tender. It has this effect even if the meat is 

ung under the tree for two or three hours. 

, Cedrus Dedara, Loudon.—This tall, handsome Ind- 
jan tree yields a true resin, and, by destructive dis- 
tillation, a dark-colored oil, resembling tar, whieh is 
used medicinally. 

Cistus Cretieus, Lin. 

Labdanum, or Ladapum, is a viscous, resinous exu- 
dation from the above species, and also to some ex- 
tent from C. ladaniferus, L., C. Ledon, Lam., C. lau- 
— L., and C. monspiliensis, Lin. It is black 

Wu, soft, of pleasant swell and bitter taste, and 


London yearly. It is the resinous exudation of several 
different plants, is dark red-brown, and, when pulver- 
ized, carmine red, without taste or smell. 

The African from Somaliland 1s yielded by D. Schi- 
zantha, and that of Socotra by D. Ombet. The resin 
exudes, after the bark has been scraped, in about a 
fortnight. The Socotra kind is exported from Aden 
to Bombay. 

Dragon’s blood was formerly referred to Dracena 
Draco, Lin., and Calamus Draco, Lin, The Sumatra 
dragon’s blood appears in commerce in the form of 
reeds or sticks about a foot long, wrap in palm 
leaves. It is sometimes employed in the composi- 
tion of tooth powders, but seldom now in medicine. 
Pteroecarpus Draco also yields dragon’s blood and 
other species kino. 

Eperua falcata, Aubl., Dimorpha faleata, Swartz.— 
The Wallaba resin obtained from this tree in Guiana 
is inflammable and gives a bright light. 

Its styptic and curative powers in cuts and bruises 


desert from Albagi maurvrum, DeC., A. mannifera, 
Desf. The sugary secretion obtained naturally from 
this plant is chiefly collected in Khorasan, Kurdis- 
tan and Hamadan, and imported into Bombay. As 
a medicine its effects correspond to those of the ash 
manna. 

The Arabs who cross the deserts avail themselves of 
the wanna of the camel’s thorn (Alhagi camelorum, 
Fiseh.) It is found in the morning on the ground 
| round the plant, during several days of the summer, 
| and is collected before the sun can melt it. It occurs 
in small, round, unequal grains, the size of coriander 
seed, of a yellowish white or greenish yellow color, 
ecaking together and forming an opaque mass, in which 


plant. This manna is inodorous, its favor is sweetly 
saccharine, followed by slight acidity. The Khergese 
use it for various kinds of sweetmeats. The inhabi- 
tants collect these exudations and make them into 
loaves or cakes. These soon become of a black color, 


are wel) appreciated by the Indians and other natives 


owing tv a kind of fermentation, produced by the air 


are found portions of the thorns and points of the | 
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and moisture. The flavor of these manna loaves re- 
sembles that of senna in taste; they also resemble 
senna combined with sweetness. Thece two characters 
lead one to suppose that this manna is more purgative 
than nutritive. Some authors, as Hallé and Guilla- 
min, state that this constituted the manna of the He- 
brews, but it is more generally supposed that the Le- 
eanora affinis, Eversm, was the substance upon which 
the Israelites fed in the wilderness. 

Some kinds of manna are obtained in Kurdistan 
from the dwarf oak, tamarisk, and other trees, bat 
are seldom met with in commerce, being used up 
locally. 

A kind of manna is found in small quantities on the 
branches of the cedar of Lebanon, in the form of trans- 
parent, resinous drops, indubitably the result of the 
puncture of an insect, like the lerp of Australia. The 
monks collect this manna and prepare with it various 


electuaries and ointments, which are sold to strangers | 


visiting the monasteries. This cedar manna enjoys a 
considerable reputation in Syria as a remedy in 
phthisis. 

The imports of manna into the United States were 
as follows: In 1888, 31,708 pounds; in 1889, 25,246 
pounds ; and in 1890, 48,509 pounds. 

Garcinia, sp.—The yellow gum resin known as gamn- 
boge, and used asa pigment and in medicine, is believed 
to be obtained from different species of this family. 
From G. eochin chinensis, Chois., G. Morella, Desv., 
G. pictoria, Roxb., G. Hanburii, Hook. fil. Several 
Indian species of garcinia seem to furnish gamboge. 

It is chiefly received from Siam in the form of pipe 
or roll, and in cylindrical masses, It has a faint odor, 
and an acrid, rancid, afterward sweetish taste. It is 
employed medicinally in the treatment of dropsical 
affections, amenorrh@a and obstinate constipation, 
attended with torpidity of the bowels, and bas fre- 


quently been found effectual in the expulsion of the | 


tape worm. Itis a valuable drastic and hydragogue 
cathartic, and also possesses anthelmintic and diuretic 
properties, It consists of 75 per cent. of resin and 15 
of gum. 

On the Continent of Europe it is known as “gum 
gutte,” from the mode of its preparation. When the 
sap of the tree is in active circulation, the leaves and 


young branches are broken off, and the yellow juice | 


that flows from the wounds is collected in cocoanut 
shells, or twisted leaves of the plant itself. This is 
afterward poured into larger vessels, made of clay, 
and dried in the sun until it is of a proper consistence. 
G. bowa, Roxb., yields a kind of gamboge of a some- 
what paler color than that produced by G. Morella. 
Gardenia lucida, Roxb.—A fragrant exudation, 


known in India as * Dikamale resin,” is procured from | 


the tops of the branches. It is extensively used in In- 


dian hospitals as a slight dressing for open wounds, to | 


keep away flies from the sores, on account of its strong 
aroma. 

Guaiacum officinale, Lin.--A mechanical resin is ob- 
tained from the stem of this tree, called lignum vita. 


It exudes spontaneously, and is partly obtained by ex- | 


tracting with aleohol. The resin is obtained most 
copiously by wounding the tree, which is usually done 
in May. Another method is by heat. The trunk and 
larger limbs being sawn into billets of about three 
feet in length, an angular hole is bored lengthwise in 
each, and one end of the billets so placed on a fire that 
a®*calabash may receive the melted resin, which runs 
through the hole as the wood burns. It is also ob- 
tained in small quantities by boiling chins or shavings 
of wood in water, with common salt. The resin swims 
on the top and may be skimmed off. . 

The resin is inside reddish or greenish brown, brit- 
tle, gray-white when pulverized, turns greenish in the 
air, has a balsamic odor and a sweetish bitter taste, 
which is at the same time acrid and irritating to the 
throat. The resin is chiefly used in gout, chronic 
rheumatism, ete. A decoction of the capsules, wood 
or bark,fis also used in medicine as a sudorific. A tine- 
ture made of the resin diluted with water is used to 
cleanse the mouth, strengthen the gums and relieve 
the toothache. 

The British imports are small, seldom exceeding 
thirty or forty packages in a year. The cuaiacum in 
tears is supposed to be the product of G. sanctum, 

in. 

Hawiriam floribundum, Mart.—This plant, in Bra- 
zil, yields from its trunk, when wounded, a fragrant, 
limpid, pale yellow balsam, called Uwiri, possessing 
the same medicinal qualities as: balsam of copaiva. 
It is used by the natives for gonorrhaa, chronic cys- 
titis, bronchitis, and all diseases attended with exces- 
sive secretion. A decoction of the bark is used as a 
remedy for coughs and derangement of the stomach. 
Another species. H. balsamiferumw, Aubl., yields a sim- 
ilar balsam in Guiana. 

Hymena Courbasil, Lin.—A fine, transparent, fra 

rant gum resin exudes from this tree. In solution it 

as been given internally in doses of a teaspoonful for 
rheumatic and pseudo-syphilitie —— and em- 
ployed externally as an ewbrocation. In Brazil the 
resin is mixed with sugar and rum, so as to make an 
agreeable emulsion or sirup, which is administered in 
tedious coughs, weakness of the lungs, spitting of 
blood and incipient phthisis pulmonalis. A decoction 
of the inuer bark is said to act as a vermifuge. 

Icica Tacamahaca, Kth.—The fragrant, bitter resin 
ofthe above species is used in Brazil for making oint- 
ments. Another Tacamahaca from Elapbrium tomen- 
tosa, Jaequ., fetches in Mexico $1 a pound. The resin 
of Ieica heptaphylia, AubL, in Venezuela, takes the 
properties of thus. When liquid it is a valuable rem- 
edy for coughs. A decoction of the bark is an emetic 
in fevers. The Callophyilum Calaba, Lin., yields 
East Indian Tacamahaca. 

Ieica icicariba, DeC., produces a great deal of the resin 
passing under the name of “Almaciga,” which is much 
used in medicine and the arts. It is found in the 
provinces of-Maranham, Para and Amazon, in Brazil. 
Another Icica, known as “ Pave de brea,” also fur- 
nishes it in the same provinces. Some of the resin 
known as Almaciga is said to be furnished by Bursera 
balsamifera, Pers., Hedwigia balsamifera, Sw., and is 
aromatic like incense. Elemi properis from L. icica- 
riba, DeC., and 1. araconchini, Aubl., but is often re- 
placed by the resin of other species of the same genus. 
The odorous resin which exudes from the trunk gives 
off, in burning, a lively, agreeable odor. This is used 
as incense in the churches of French Guiana, It is 


| THE splash of a dro 


sometimes used medicinally as balsam of Araconchi, 
but there is little demand for it in commerce. On 


gummifera, Jacq.), a white, resinous sap exudes, which 
soon hardens and is in no way different from gum 
elemi. 

Elaphrium Jacquinianum and E, elemiferum, na- 
tives of Mexico, also produce a fragrant samic, 
glutinous resin, which furnishes one of the sorts 
jof elemi. Elemi is very friable, and, when heated, 
puffs up and melts. In boiling water it agglomerates 
without melting ; slightly soluble in ether, insoluble 
in acetic acid and caustic soda, slightly soluble in car- 
bonie sulphide, soluble in turpentine, slightly soluble 
in boiling linseed oil, benzine and oil of naphtha. Sul- 
| phuric acid dissolves it, coloring it a dark bister; ni- 
| tric acid colors ita dirty yellow without dissolving it, 
land ammonia does not act upon it. 

What is known as Manila elemi is believed to be a re- 
'sinous exudation from Canarium commane, Lin. In 
| burning, elemi gives out a lively and agreeable odor; 
hence it is used for incense in some churches. 

(To be continued.) 


THE SPLASH OF A DROP AND ALLIED 
PHENOMENA.* 


By Prof. A. M. WortuHrneTon, M.A., F.R.S. 


is a transaction which is ac- 
complished in the twinkling of an eye, and it may seem 


4 


7 = sec. 


wounding the bark of the Jamaica birch (Bursera 


7"=KU262 sec) 


| tal splashes of ink drops that had fallen on sone 
— glasses with which he was experimenting pre- 
sented an appearance not easy to account for. Drops 
of the same size falling from the same height had mace 
always the same kind of mark, which when carefully 
examined with a lens showed that the smoke had been 
swept away in a system of minute concentric rings and 
| fine striae. Specimens of such patterns, obtained by 
| letting drops of mercury, alcohol and water fall on to 
| smoked glass, are thrown on the screen, and the main 
characteristics are easily recognized. Such a pattern 
corresponds to the footprints of the dance that has been 
erformed on the surface, and though the drop may be 
ying unbroken on the plate, it has evidently been 
taking violent exercise, and were our vision acute 
enough, we might observe that it was still palpitating 
after its exertions. 

A careful examination of a large number of such 
footprints showed that any opinion that could be 
formed therefrom of the nature of the motion of the 
drop must be largely conjectural, and it occurred to 
me about eighteen years ago to endeavor by means of 
the illumination of a suitably timed electric spark to 
watch a drop through its various changes on impact. 

The reason that with ordinary continuous light 
nothing can be satisfactorily seen of the splash is 
not that the phenomenon is of such short duration, 
but because the changes are so rapid that before the 
image of one stage has faded from the eye the image 
of a later and quite different stage is superposed upon 
it. Thus the resulting impression is a confused assem- 


THE SPLASH OF A DROP OF WATER FALLING 40 CM. INTO MILK. 
Seale about 0°6 of actual size. 


to some that aman who 


tion. 
jable to remove it and to convince you that we have 


eng om to discourse on the 
ave lost all sense of propor- 
If that opinion exists, I hope this evening to be 


matter for an hour must 


to deal with an exquisitely regulated phenomenon, 
and one which very happily illustrates some of the 
fundamental properties of fluids. It may be mentioned 
also that the recent researches of Lenard, in Germany, 
and J. J. Thomson, at Cambridge, on the curious de- 
velopment of electrical charges that accompanies cer- 
tain kinds of splashes, have invested with a new in- 
terest any examination of the mechanics of the phe- 
nomenon. It is to the mechanical and not to the elec- 
trical side of the question that I shall call your atten- 
tion this evening. 

The first well directed and deliberate observations 
on the subject that Lam acquainted with were made 
by aschoolboy at Rugby, some twenty years ago, and 
were reported by him to the Rugby Natural History 
Society. He had observed that the marks of acciden- 


* Abstract from a paper read before the Royal Institution. 


blage of all the stages, as in the photograph of a per- 
son who has not sat still while the camera was looking 
at him. The problem to be solved experimentally was 
therefore this: To let a drop of definite size fall from 
a definite height in comparative darkness on to a sur- 
face, and to illuminate it by a flash of exceedingly short 
duration at any desired stage, so as to exclude all the 
8 | +o and subsequent to the one thus picked 
out. he flash must be bright enough for the image 
of what is seen to remain long enough on the eye for 
the observer to be able to attend to it, even to shift 
his attention from one part to another, and thus to 
make a drawing of what is seen. If necessary, the ex- 
periment must be capable of repetition, with an ex- 
actly similar drop falling from exactly the same height, 
and illuminated at exactly the same stage. Then. 
when this stage has been sufficiently studied, we must 
beable to arrange with another similar drop to illu- 
minate it at a rather later stage, say pos second later, 
and in this way follow step by step t e course of the 
whole phenomenon. 


The apparatus by which this has been accomplished 
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is on the table before you. Time will not suffice to ex- 
plain how it grew out of earlier arrangements very 
ditferent in appearance, but its action is very sim- 
ple and easy to follow by reference to the diagram 


(Fig. 1). 


iron is released, and the end, A’, of the rod is tossed up 
by the action of a piece of India rubber stretched 


catapult-wise across two at E, and by this means 
the drop resting on the woteli glass is left in midair free 
to fall from rest. 


BB’ isa precisely similar rod worked in just the 


A A’ isa light wooden rod rather longer and thicker 
than an ordinary lead pencil, and pivotec on a hori- 


Fie. 1. 


same way, but carrying at B a small horizontal metal 
ring, on which an ivory timing sphere of the size of a 
child’s marble can be supported. On cutting off the 
current of the electromagnet, the ends A’ and B' of the 
two levers are ~~! tossed up by the cata- 
pults, and thus drop and sphere in to fall at the 
same moment. Before, however, the drop reaches 
the surface on which it is to impinge, the timing 
sphere strikes a plate, D. attached to one end of a third 
lever pivoted at Q, and thus breaks the contact 
between a platinum wire bound to the under side 
of this lever and another wire crossing the first 
at right angles. This action breaks an electric cur- 
rent which has traversed a second electromagnet, 
F (Fig. 2), and releases the iron armature, N, of the 
lever, N P, pivoted at P, thus enabling a strong spiral 
spring, G, to lift a stout brass wire, L, out of mercury, 
and to break at the surface of the mercury a strong 
current that has circulated round the primary circuit 
of a Ruhmkorff's induction coil; this produces at the 
surface of the mercury a bright self-induction spark in 
the neighborhood of the splash, and it is by this flash 
that the splash is viewed. The illumination is greatly 
helped by surrounding the place where the splash and 
flash are produced by a white cardboard inclosure, 
seen in Fig. 2, from whose walls the light is diffused. 

It will be observed that the time at which the spark is 
made will depend on the distance that the sphere has 
to fall before striking the plate, D, for the subsequent 
action of demagnetizing F and pulling the wire, L, out 
of the mercury in the cup, H, is the same on each occa- 
sion. The modus operandi is consequently as follows : 
The observer, sitting in comparative but by no means 
complete darkness, faces the apparatus as it appears 
in Fig. 2, presses down the ends, A’ B’, of the levers 
first described, so that they are held by the electro- 
magnet, C (Fig. 1). Then be presses the lever, N P. 
down on the electromagnet, F, sets the timing sphere 
and drop in place, and then by means of a bridge 
between two mercury cups, short-circuits and thus 
cuts off the current of the electromagnet, C. This lets 
off drop and sphere and produces the flash. The stage 
of the phenomenon that is thus revealed having been 
sufficiently studied by repetition of the experiment as 
often as may be necessary, he lowers the plate, D, a 
fraction of an inch, and thus obtains a later stage. Not 
only is any desired stage of the phenomenon thus easily 
brought under examination, but the apparatus also af- 
fords the means of measuring the time interval bet- 
ween any two stages. All that is necessary is to know 


zontal axle, O. The rod bears at the end, A’, a small 
deep watch glass, or segment of a watch glass, whose 
surface has been smoked, so that a drop even of water 
will lie on it without adhesion. The end, A, carries | 
a small strip of tinned iron, which can be pressed | 
agaimst and held down by an electromagne 
When thie current of the electromagnet is cut 


CC. | 
the 


the distance that the timing sphere falls in the two 
cases. Elementary dynamics then give us the inter- 
val required. Thus, if the sphere falls one foot, and we 
then lower D 4 inch, the interval between the corre- 
sponding stages will be about 0°0026 second. 

Having thus described the onperetis, which I hope 
shortly to show you in action, I pass to the informa- 
tion that has been obtained by it. 


THE SPLASH OF A DROP OF MERCURY, 


This is contained in a long series of drawings, of 
which a selection will be presented on thescreen. The 
first series that I have to show represents the splash 
of a drop of mercury 0°15 in. in diameter that has 
fallen 8 in. on to a smooth glass plate. It will be 
noticed that, very soon after the first moment of im- 
pact, minute rays are shot out in all directions on the 
surface, These are afterward overflowed or united, 
until, as in Fig. 8, the outline is only slightly rippled. 
Then (Fig. 9) main rays shoot out, from the ends of 
which in some cases minute droplets of liquid would 
split off, to be left lying in a circle on the plate, and 
visible in all subsequent stages. By counting these 
droplets when oa 4 were thus left, the number of rays 
was ascertained to have been generally about 24. This 
exquisite shell-like configuration shown in Fig. 9 
marks about the maximum spread of the liquid, which, 
subsiding in the middle, afterward flows into an an- 
nulus or rim with a very thin centra! film, so thin, in 


Fia@. 2. 


fact, as often to tear more or less irregularly. This an- 
nular rim then divides or segments (Figs. 14, 15, 16) in 
such a manner as to join up the rays in pairs, and thus 
passes into the twelve-lobed annulus of Fig. 16. Then 
the whole contracts, but contracts most rapidly be- 
tween the lobes, the liquid then being driven into and 
feeding the arms, which follow more slowly. In Fig. 
21 the end of this stage is reached, and now the arms, 
continuing to come in, the liquid rises in the center; 
this is, in fact, the beginning of the rebound of the 
drop from the plate. In the case before us the drops 
at the ends of the arms now break off (Fig. 25), while 
the central mass rises in a column which just fails 
itself to break up into drops, and falls back intothe . 
middle of the circle of satellites, which, it will be under- 
stood, may in some cases again be surrounded by a 
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, beaded and breaks into drops, but it is not necessary 
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second circle of the still smaller and more namerous 
droplets that split off the ends of the rays in Fig. 9 
The whole of the thirty stages descrit are accom- 
plished in about one-twentieth of a second, so that the 
average interval between them is about one six hun- 
dredth of a second, 

It should be mentioned that it is only in rare cases 
that the subordinate drops, seen in the last six figures, 
are found lying in a very complete circle after all is 
over, for there is generally some slight disturbing 
lateral velocity which causes many to mingle again 
with the central drop, or with each other. But even if 
only half or a quarter of the circle is left, it is easy to 
estimate how many drops, and, therefore, how many 
arms, there bave been. It may be mentioned that 
sometimes the surface of the central lake of liquid, 
Figs. 14, 15, 16, (7. was seen to be covered with beauti- 
ful concentric ripples, not shown in the figures. 

The question now naturally presents itself, Why 
should the drop behave in this manner? In seeking 
the answer it will be useful to ask ourselves another 

nestion. What should we bave expected the drop to 
do? Well, to this I suppose most people would be in- 
clined, arguing from analogy with a solid, to reply 
that it would be reasonable to expect the drop to flat- 
ten yitself, and even very considerably flatten itself, 
and then, collecting itself together again, to rebound, 
perhaps as a column such as we have seen, but not to 
form this regular system of rays and arms and subor- 
dinate drops. 

Now this argument from analogy with a solid is 
rather misleading, for the forces that operate in the 
case of a solid sphere that flattens itself and rebounds 
are due to the bodily elusticity which enables it not 
only to resist, but also to recover from any distortion 
of shape or shearing of its internal parts past each 
other. Buta liquid has no power of recovering from 
such internal shear, and the only force that checks 
the spread, and ultimately causes the recovery of shape, 
is the surface tension, which arises from the fact that 
the surface layers are always in a state of extension 
and always endeavoring to contract. Thus we are at lib- 
erty when dealing with the motions of the drop to think 
of the interior liquid as not coherent, provided we fur- 
nish it with a suitable elastic skin. Where the surface 
skin is sharply curved outward, as it is at the shar 
edge of the flattened disk, there the interior liquid will 
be strongly pressed back. In fact, the process of flat- 
tening and recoil is ove in which energy of wotion is 
first expended in creating fresh liquid surface, and sub- 
sequently recovered as the surface contracts. The 
transformation is, however, at all moments accompa- 
nied by a great loss of energy as heat. Moreover, it 
must be remembered that the energy expended in cre- 
ating the surface of the satellite drops is not restored 
if these remain permanently separate. Thus the 
surface tension explains the recoil, and it is also 
closely connected with the formation of the subordin- 
ate rays and arms. ‘To explain this it isonly necessary 
to remind you that a liquid cylinder is an unstable 
configuration. As you know, any fine jet becomes 


that there should be any flow of liquid along the jet; 
if, for example, we could realize arod of liquid of the 
shape and size of this ruler and liberate it in the air, 
it would not retain its cylindrical shape, but would 
segment or divide itself up into a row of drops 
regulary disposed according to a definite and very siw- 
ple numerical law, viz., that the distance between the 
centers of contiguous drops would be equal to the 
cireumference of the cylinder. This can be shown by 
calculation to be a consequence of the surface tension, 
and the calculation has been closely verified by experi- 
ment. If the liquid cylinder were liberated on a plate, 
it would still topple into a regular row of drops, but 
they would be further apart; this was shown by 
Plateau. Now unagine the cylinder bent into an an- 
nulps. It will still follow the same law,* i. e., it will 
topple into drops just as if it were straight. This [| 
can show you by a direct experiment. I have here a 
small thick disk of iron, with an accurately planed 
face and a handle at the back. In the face is cut a 
circular groove, Whose cross section is a semicirele. I 
now lay this disk face downward on the horizontal 
face of the lantern condenser, and through one of two 
small hoies bored through to the back of the disk I fill 
the groove with quicksilver. Now, suddenly lifting 
the disk from the plate, | release au annulus of liquid, 
which splits into the circle of very equal drops which 
you see projected on the sereen. You will notice that 
the main drops have between them still smaller ones, 
which have come from the splitting up of the thin 
eylindrical necks of liquid which connected the larger 
drops at the last moment. 

Now this tendency to segment or topple into drops, 
whether of a straight cylinder or of an annulus, is the 
key to the formation of the arms and satellites, and in- 
deed to much that happens ip all the splashes that we 
shall examine. Thus in Fig. 12 we have an annular 
rim, whieh in Figs. 18 and 14 is seen to topple into 
lobes by which the rays are united in pairs, and even 
the speeial rays that are seen in Fig. 9 owe their origin 
to the segmentation of the rim of the thin disk into 
which the liquid has spread. The proceeding is prob- 
ably exactly analogous to what takes place in a sea 
wave that curls over in calm weather on a slightly 


devise a method of filling vacuum tubes, using small 
quantities of gas so as to recover all excess. The sub- 
joined sketch shows the method adopted, and which 
we found to be more convenient than any other 
method we have tried. 

A three-way capillary tap bas one of itsarms, B, bent 
|at right angles. The tube, D, containing the gas to be 

admitted over mercury, and possessing a plain tap, E, is 
connected to B by means of a mercury joint. Both 
taps must be perfectly vacuum tight, he arm, C, is 
| connected with the Sprengel or other pump, while the 
arm, A, is fused to the side piece of the vacuum tube, 
| which latter is made of sufficient length to allow of 
| convenient fusion. After joining to A, theside piece 
| is drawn out so that it may be readily sealed off after 
filling. The operation is then conducted as follows : 
| The three-way tap is tarned so as to connect A and 
| C, and pumping continued until as a vacuum as 
| possible is obtained, The tap, E, being closed, B 
aud C are then connected, and the space between the 
two taps pumped free of air. The tap is now turned 
so as to connect A and B, and the tap. E, turned on, 
|so as to admit a little of the gasinto the vacuum tube, 
| The arms, A aud C, are again connected, and the excess 
of gas pumped out and collected over mercury at the 
|bettom of the fall tube, all loss being thus avoided. 
| This process is repeated two or three times to wash out 
| the tube. The tubes may be sparked in situ, so that 
| the pumping may be discontinued at any desired mo- 
ment, and the tube sealed off. 

We may mention that in a specimen of samarskite 
|examined the residual vas obtained, after exploding 
| with oxygen (to remove hydrogen aud a hydroearbon 
| present), absorbing with potash, and removing excess 
of oxygen with alkaline pyrogallol, was found to 
be pure nitrogen. This was mixed with oxygen, 
and sparked for a considerable time over potash, 
There was a steady diminution of volume during the 
sparking ; but at no period could any trace of belium 
be detected spectroscopically. 

While sparking the tubes with a strong current. with 
a fairly high vacuum, we obtained brilliant wirrors 
of platinum deposited on the sides of the tube adja- 


cent to the platinum electrodes. This was particularly 
the case with those containing nitrogen, and when 
several strands of thin platinum wire twisted together 
were used as eléctrodes. With a single piece of thick 
wire as electrode, only a slight blackening was ob- 
tained. With hydrogen and oxygen, using the same 
current, there was only a very slight deposit in all 
cases. In the nitrogen tubes, when the deposit at - 
tained a certain density, the current flashed across 
radially from the electrodes, and aftera time began 
to eat away the mirror from the edges, redepositing a 
portion of iton the walls of the tube at the dark 
spaces. At the moment when the mirror began to 
conduct, a brilliant yellowish green flnorescence was 
observed in the glass which was scarcely visible pre- 
viously. We have also noticed the phenomenon men 

tioned by Prof. Ramsay, viz.. that with the deposition 
of the mirrors in nitrogen tubes the gas appears to 
be carried down by the platinum, a very high vacuum 
being in some cases obtained, which refused to allow 
the passage of the current.—Chem. News. 


THE INTERNATIONAL GEOGRAPHICAL 
CONGRESS. 


THE sixth International Geographical Congress was 
formally constituted by the Duke of York, one of the 


sloping shore. Any one may notice how, as it curls) 
over, the wave presents a long, smooth edge, from 
which at o given instant a multitude of jets suddenly 
shoot out, and at once the back of the wave, hitherto 
smooth, is seen to be furrowed or ‘‘combed.” There 
can be no doubt that the cylindrical edge topples into 
alternate convexities and concavities ; at the former 
the flow is helped, at the latter hindered, and thus the 
~ begin, and special lines of flow are determined. 

u precisely the same way the previously smooth cir- 
cular edge of Fig. 8 topples, and determines the rays 
and lines of flow of Fig. 9. 


TRANSFERRING GASES TO VACUUM 
TUBES. 
By Youne. A.R.C.S., F.C.8., and CHARLES R. 
Wh. Se., A.R.C.S. (ireland). 
WHILE engaged in an examination of the gases 
evolved by certain minerals, we found it necessary to 


See Worthington on the Segmentation of a Liquid 
Annalus,” Proc. Roy. Soc., No. 200, p. 49 (1879). 


five houorary vice-presidents, in the name of the pat- 
ron, the Queen, and of the vice-patron, the Prince of 
Wales. At 9 o'clock a. m., July 26 the delegates from 
governments and geographical societies assembled in 
the east conference hall at the Imperial Institute. 

The visitors wore decorations and orders and were 
ranged according to their respective countries. The 
ceremony of presentation began as soon as the Duke 
of York entered the room. s the delegates were pre- 
sented they filed out of the conference room and made 
their way to the great hall, where already a large and 
brilliant company had assembled. His Royal High- 
ness delivered his address of weleome in clear and 
ageneas tones audible in every part of the great 

On its conclusion, Mr. Clements Markham, as presi- 
dent of the congress, gave a warm welcome to his 
fellow geographers, on whose behalf Chief Justice 
Daly, of New York. the doyen of the presidents of 
the geographical societies of the world, lied in a 
felicitous speech. On Saturday morning Mr. Mark- 
ham delivered his presidential address. 


rose to deliver his address was brilliantly repre 
sentative. Among those present were Prince Roland 
Bonaparte, Professor Vambéry, Dr. Neumayer, of 
Hamburg, Chief Justice Daly, of New York, Mr. Pay} 
du Chaillu, Dr. Karl von den Steinen, Professor Le- 
vasseur, Senhor Luccano Cordeiro, Dr. Danckelmany 
Geheimrath Hancheeorne, Professor Forel, Professor 
Pettersson, Mr. Andrée, Mr. W. W. Rockhill, Genera 
Greely, Professor Libby. Colonel Haffner, Professor 
Yngvar Nielson, Baron Dhanis, Count Joachim Pfeil, 
Captain Franciseo Ferreira de Amaral, Professor Wav- 
ner, Professor Rein, Professor Penck, Dr. Supan, of 
Gotha, Dr. Oscar Lenz; Professor H. Cordier, M. Bou- 
get dela Grye and Count de Bizemont. 


ANTARCTIC EXPLORATION, 


The Arctic and the Antarctic regions between them 
occupied the attention of the assembled geographers 
for the greater part of Monday, the diseussion being 
introduced by an admirable paper on‘ The Sci- 
entifie Exploration of the Antarctic Regions,” by, 
Geheimrath Dr. George Neumayer, of Hamburg, cer- 
) tainly one of the greatest authorities in Europe on 
| the subject. Dr. Neumayer read the first part of his 
; paper in German and the latter portion in English. 
| Dr. Neumayer’s proposal was that the work of South 

Polar exploration should be made a matter of inter- 
national co-operation. To tbe discussion that followed 
the reading of Dr. Neumayer’s paper Dr. John Mur- 
ray, of the Challenger, made a most interesting con- 
tribution. Dr. Murray has already thrown himself 
with characteristic zeal into the movement for induc- 
ing the British government to undertake a great 
Antarctic expedition. 

In his address he said that with regard to the con- 
dition of the Antarctic regions the indications were 
rather those of a real continent than of a chain of 
voleanic islands. During the voyage of the Chal- 
lenger they brought up a considerable quantity of 
deposits now forming at the bottom of this area, and 
they found all sorts of rocks, such as were found in 
traveling over the European continent. He believed 
the Norwegian gentleman who had quite recently 
landed at Cape Adair, and was the first nan. perhaps, 
who had put his foot upon the earth of the Antarctic 
continent, had brought home some cryptogamic or- 
ganisms, which, it was believed, were very much the 
same as those Sir Joseph Hooker found years ago. He 
commented further upon the important meteorological 
questions that remained to be settled by investigation 
of these regions. If Sir James Clark Ross was able to 
penetrate the part of the Antarctic region to the west 
of Victoria Island on two successive oceasions in 
a ship without steam, and if a small steamship had 
been able to penetrate into the same place, he thought 
possibly the indications were that the winds blew from 
the south so as to free that region frow ice and made 
it clear almost every season. Remarking on some 
of the results achieved by the Challenger expedition in 
the Antarctic seas. Dr. Murray said that the amount of 
life found in this Antarctie region to the south of 
latitude 40° was very much more abundant than in 
any other part of the world. It was not at all im. 
possible that one of the great secrets of oceanic circula- 
tion was to be found by investigation of these regions. 
Certainly one of the greatest pieces of scientific and 
oceanographical work yet to be done on the surface of 
the globe awaited their efforts in the Antarctic ions. 
If the civilized nations of the world were to spend their 
wealth in the highest and best manner, then he 
thought that they should give their sympathy toward 
the completion of this great piece of scientifie work 
before the close of the present century. (Cheers.) He 
thought the exploration should be undertaken by the 
navies of the world. It could not be done by private 
enterprise, unless they could get two or three million- 
aires each to subseribea million. (Laughter.) We ought 
to lead in the matter, and if we madethe start, he had no 
doubt some of the other civilized nations would follow. 
(Cheers.) His idea was that in the first instance ships 
should make a preliminary survey of the ice. After 
that he did not think there would be much risk in land- 
ing a certain number of wen from these naval expe- 
ditions and establishing observatories, which might be 
earried on for two winters, communication being held 
with the explorers during the summer. He are that 
the first step taken by the congress in reg to this 
matter would be to appoint a swall committee to draw 
upa resolution on the subject to be passed by the con- 
gress as a whole. 

Sir Joseph Hooker lent the weight of his great nate 
to the demand for a new South Polar expedition, an 
expedition which, as Dr. Murray insisted, was beyond 
the capacity of private individuals or corporations, 
and to be snecessful must be national or international 
in its charaeter, backed up by the resources of the 
treasury and the ships of the Royal Navy. As a prec- 
tical outcome of the discussion a committee was ap- 
pointed to frame a resolation to be submitted to the 
congress before it disperses. 


THE NORTH POLE BALLOON PROJECT. 


To the Aretic regions several papers were devoted. 
Admiral A. H. Markham introdu the subject in an 
essay giving a general survey of the present state of 
our knowledge of the Aretic regions. General Greely’s 
paper “On the Scope and Value of Arctie Explora- 
tion” dealt with the results which had been attained, 
both from a commercial and from a scientific point of 
view, by polar exploration in the past, and he peid 
generous testimony to the great part which British 
sailors and explorers had taken in the work. It was, 
however, in Herr 8. A. Andrée’s promised explanation 
of his project for reaching the North Pole by the aid 
of a balloon that the keenest interest centered. 

The problem of reaching the pole, he said, or gene- 
rally speaking, to make a journey across the Arctic 
deserts, was not a purely scientific, but a technical 
problem. The results to be achieved were, of course, of 
prime importance to science, whereas it belonged to the 
— to devise the means by which the desired 
end was to be accowplished. Herr Andrée tbep 
stated as follows the uirements for a successful 
balloon expedition to the North Pole : 5 

1, The balloon should be of suffieient carrying power 
to enable it to carry three persons, together with all 
necessary instruments for ing observations, prov!- 
sions, ete., for four months, and ballast, all estimated 


The audience that greeted Mr. Markham when he 


to weigh about 3,000 kg. 
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2. The balloon should be of sueh impermeability that 
jt cou!d be kept afloat for a period of 30 days. 
3. The filling of the balloon wust take place some- 
in the Aretie region. 
4. he balloon should be steerable to a certain ex- 


ee first explained how the first two requirements had 
been fulfil by the arts. As to filling the balloon in 
the Arctic, he continued, no technical difficulties in this 
«t would be found toexist. the best plan 
would be to fill the balloon in a shed, temporaril 
erected for the purpose. With reference t the fourt 
uirement, involving the necessity of procuring a 
balloon that could be steered toa certain extent, he 
had made experiments, whereof a complete account was 
rendered to the Royal Academy of Science. The 
inciple of the steering arrangement devised by him 
consisted in providing the balloon with an adjustable 
sail and one or more guide ropes, which were allowed 
to drag on the ground. By means of a steering appa- 
ratus of this description he was able to cause his bal- 
loon Svea (1,000 cubic meters) to deviate on an —_ ~ 
a7 from the direction of the wind. At times the 
deviation even amounted to 40°. Thus he hoped to 
have fully shown that the aeronautical engineer was 
perfectly justified in claiming to be well able to furnish 
outfit that would satisfactorily meet all 
demands and be entirely suitable for the purpose in 
question. The chief object of the expedition would be 
to explore the northern polar The party would 
leave Eure early in the summer of 1896 in time to 
reach Norskoarne Islands, situated near the northwest 
corner of Spitzbergen, by the middle of June. On one 
of the Norskoarne, or at other suitable the 
balloon shed would be erected. When this was com- 
ed the balloon would be filled and everything be 
made ready tostart at afew hours’ notice. The balloon 
should be so balanced that, when free, it would travel 
at an average height of 250 meters above the surface— 
ie. below the lowest clouds, but above the fogs at 
the surface. 

The start was to be made in July, as soon asthe 
weather would it—i.e., ona day when a 
brisk south or nearly south wind was blowing. It 
was quite essential that the wind shoulG be brisk and 
have this direction, in order that the balloon might 
quickly travel far into the anknown territory and ap- 

sh the pole. It was chiefly the central portion— 
i.e., the most inaecessible part—of the polar regions 


with the portions alread 
matter of secondary 
geographical work, extensive ri 
vations should be carried on and all other data gathered 
that would be of general interest. Among the instru- 
ments necessary forthe expedition, he mentioned, in the 
first place, those veeded for making determinations of 
location and time ; farther, instruments for in- 
ing velocity and altitude and a complete set. of meteero- 
logical instruments. Finally, the equipment should 
include a complete photographical outfit. M. Andrée 
then weat on to contendthat not only was it possi 

to cross the Arctic regions balloon, but that those 
regions were particularly well suited for balloon voy- 


ages, 

In the first place, he called attention to the great 
advantages arising from the fact that the sun at the 
season when the trip was to be made always remained 
above the horizon, so that the surrounding 
was never by darkness kept from the view of 
explorers. Another advantage derived from the per- 
petual sunshine was that the temperatures of the bal- 
loon and the air were kept very uniform. Another cir- 
cumstance in favor of making the Arctie journey by 
balloon was that the surface passed over was glossy 
and free from vegetation. 

Electrical discharges hardly ever occurred in the 
Arctic. Neither was there any danger that gales 
would be encountered, as in July gales appeared to be 
very rare occurrences. He contended, therefore, that 
nobody could on good grounds deny that it would be 
possible by a single successful balloon journey to ac- 
quire in a few days greater knowledge of the geograph- 
ical aspect of the Arctic regions than would otherwise 
be obtainable in centuries. 

_Herr Andrée’s paper was subjected to severe criti- 
cism. 

Admiral Markham pointed out that in a balloon 
they did not really know what was under them. Even 
if Herr Andrée had the satisfaction of coming back and 
saying he had been tothe North Pole, he would not be 
able to say where he had been traveling. Then, again, 
if any accident happened to the balloon, what was he 
going to do 

Mr. Silva White said be would have thought that 
noone would in these days have supposed it i 
for an inflated bag to be driven against.the wind. In 
order to carry a party of three men and boats and 
other paraphernalia they would require a balloon of 
enormous size. Herr ‘Andrée might get to the North 
Pole, but he would probably have to remain there. 

In the course of a vigorous rephy to his crities Herr 
Andrée announced that the whole of the funds re- 
quired for his expedition had been subseribed within 
14 days of his making his proposal public. The presi- 
dent’s warmly expressed wishes that Herr Andrée's 
gallant attempt might prove successful clearly ex- 
pressed the feelings of the congress. 


A GREAT MAP OF THE WORLD. 


Among the matters remitted from the Berne con- 
gress, that which excited the greatest amount of in- 
et was the proposal associated with thenameof Pro- 
ssor Penck, of Vienna, for the construction of a map 
tthe world on a uniform scale of 171,000,000. At the 
ne ineeting the proposal bad been very fully 
Beussed, and the general feeling of the congress 
Was unquestionably in favor of the But 
was a certain degree of opposition to the pre 
salon the ground of the many difficulties it quesmeaea 


reason why the attempt sbould not be made. Si 
Charles Wileon, one of the British members of the 


international committee appointed at the Berne meet- 

ing to further the pr t, presented a report and a 

number of recom: tions for the aeceptance of the 

congress, 

TROPICAL AFRICA AND ITS DEVELOPMENT BY THE 
WHITE RACES. 


The audience which assembled on Wednesday, for 
the purpose of hearing Sir John Kirk’s paper on the 
extent to which tropieal Afriea is suited for develop- 
ment by white races or under their superintendence, 
was nfm Pears larger than bad been attracted by any 
other subject during the congress. 

Sir Jom Kirk, being cailed on to read his paper, 
said that modern knowledge had placed equally at the 
disposal of all European nations great and powerful 
agencies, and the subject for discussion was the method 
by 


, in friendly co-operation, those agencies may 
be brought to bear on the development of Africa— 
first, with a view to facilitating European colonies 
where families of white people may remain without 
marked deterioration to the race; secondly, with a 
view to the establishment of settlements under Euro- 
pean supervision, where the white races might by pe- 
riods of temporary residence, and without any attempt 
at colonization properly so called, develop the country 
with the aid of the native races; and, thirdly, the 
means by which either, within the sphere of such set- 
tlements or beyond their immediate limits, the native 
races night be conducted in the path of s, be 


progres 
taught to labor with the object of utilizing to the full | peared 


the dormant resources of their country, and of exchang- 
ing them for the products of civilized countries, so that 
labor might be eeonomized and made more productive 
by the employment of such simple agencies as might 
be found to be best adapted to the purpose. Before 
any part of tropical Africa could be regarded as the 
likely home of permanent self-supporting white com- 
munities or colonies five conditions must be present : 
(1) The climate, as expressed chiefly by the diurnal 
and yearly range of temperature and the moisture in 
the air, must be approximately that of countries else- 
where near the tro as in America, Australia, South 
Africa, or Southern Europe, where the white races 
had already been established. (2) Malaria, in the 
form known as bilious remittent fever, must not be 
present in an aggravated form. (8) The country, in 
order to become a European colony, must not only be 
capable of yielding the necessaries of life to white 
settlers, but must also contain mineral and other re- 
sources sufficient to attract European colonists, and 
offer to them a fair prospect of making money by 
industry and energy, and of living in comparative 
comfort. (4) These conditions must, moreover, ex- 
tend over an unbroken area of sufficient extent 
te enable the growth of a population large enough for 
itsown defense. It was alse essential that movement 
from place to placeshould not be hampered by the 
necessity of crossing malarial belts where fever might 
be contracted. (5) Sinee it was admitted that the mar- 
itime zones on either side of the continent were mala- 
rial, and that even a tem ry detention in these 
areas was depreciatory of the physique of the Euro- 
pean, a rapid means of transit from the coast to the 
coleny by river or rail was essential. Hxamining each 
of these conditions seriatim, Sir John Kirk dealt first 
with climate, the inost important of all considerations 
in the choiee of a home for Europeans in Central | 
Africa. The data at our disposal were few and unsat- | 
isfactory, but we might at once dismiss as useless for | 
the purpose of real colonization the whole of the mari- 
time zonee-on both coasts, together with all lands in} 
tropical Africa below a general level of 5,000 feet. | 
Within such areas—whicb included the greater portion | 
of the vast continent—the temperature everyehere| 
and the humidity in most parts was such as to exhaust | 
the average European constitution after a compara- 
tively short period of residence. But in the higher 
central and more mountainous regions the climate, 
both as regards the extremes of temperature and the 
annual mean, would com favorably with districts 
outside the tropics, al y successfully occupied by 
Europeans. The general conclusion was that there 
were districts in tropical Africa large in themselves, 
but small in comparison with the continent as a whole, 
in which climate alone would afford no obstacle to Ku- 
repean colonization. On the second point, he said we 
were at present withoat reliable data with regard to the 

and distribution of various endermic diseases 
of a malarious type, especially of that known as * bil- 
ious rewittent fever” in its various forms. We knew, 
however, that fever in the healthy uplands was rare, 
and when it did occur, was of a milder type than in 
the lowlands. It was, in fact, not of a type which 
would be in any way an obstacle to European coloni- 
zation. It must be remembered, however, that the 
health record of a new country in the early stages of its 
development was Dy no means a fair criterion of its 
eventual adaptability to the purposes of colonization. 
With regard to the third point, he said it was self-evi- 
dent that a district, in order to attract European set- | 
tlers and to induce them to leave countries better 
suited to their constitutions with the of 
endaring the privations inevitable to tbe foundation 
of homes in remote and isolated parts, must offer some 
sufficient attraction in the shape of agricultural, pas- 
toral, or mineral products. The country must also be 
able to produce the ordinary necessaries of European 
life. The healthy plateaux of Africa were as a rule 
fertile, and some of them were rich in minerals. It 
was also essential that the area selected for Huro- 
pean colonization should be continuous aud of suffi- 
cient extent. In healthy districts broken up by un- 
healthy valleys and feverish belts it would be impos- 
sible for residents to escape disease which, once cen- 
tracted, they 1wight find it difficult to shake off, possi- 
bly for years afterward. Elevation alone was there- 
fore no safeguard aguinst malaria. Finally, it was 
essential that there should bea rapid means of transit 
from the coast to the colony, which was necessarily at 
a distance inland and at a considerable elevation. 
What regions lying within tropical Africa fulfilled the 
conditions he had laid down? All the possessions on 
the west coast ander Great Britain, Germany, France, 
Portugal, Spain, and the Congo State (with the pos- 
sible exeeption of German Southwest Africa) were 
throughout their whole extent too malarious, too hot, 
chance of European coloniza- 


me by its lack of a convenient of entry. But in 
he vast region under British rule, in the same latitude 
on the east coast, all the conditions necessary 
cessful colonization were present. The climate com- 
pared favorably with districts a little farther south, 
which had already been successfully colonized by Bu- 
ropeans of various nationalities. It was indeed in this 
district (Southeast Africa) that the first attempts at 
permanent settlement within the tropics of Africa 
would be made. Across the Zambesi valley further to 
the north lay the extensive and elevated plateau which 
was situated to the west of Lake Nyasa, and extended 
tothe Kafaé River. The administration of this coun- 
try had recently been taken over by the South African 
Company, but at present we know too little about it 
to be able to form ap accurate judgment. A consid- 
erable portion of the district had an average elevation 
of 7,000 ft., was well watered, easy of access from Lake 
Nyasa, and, so far as could at present be judged, was 
rae” te be found euitable to European life. There 
was little doubt that these cool highlands, as also the 
equally healthy savannas of the Batoka country to 
the west (north of the Vietoria Falls), would be oveu- 
pied as colonies. Batokaland at present suffered from 
the presence of the tsetse fly, fatal to horses and cattle, 
but the seourge had invariably retired before the ad- 
vance of civilization. The unhealthy Zambesi valley 
to the south here became extremely narrow, and at 
one time of the year was easily crossed without danger. 
The one rewaining region in tropical Africa which ap- 
adapted for colonization was the extensive and 
elevated plateau and escarpment which formed the 
greater portion of British East Africa. These uplands 
varied from 5,000 to 7,000 ft. in height; the climate was 
cool, and, so far as was known, was very healthy for 
Europeans. There was yet one other promising dis- 
triet which’ might not improbably fulfill the conditions 
requisite for colonization—viz., the mountainous dis- 
tricts of Abyssinia included in the Italian protectorate. 
This region must, however, be passed over with only 
a cursory mention, for we had at present no data on 
which to base conclusions, nor had the country as vet 
been subjected in any degree to the actual test of ex- 
periment. Sir John Kirk then proceeded to point out 
that European settlement was almost everywhere pom 
sible in varying degrees. He thought the superabund- 
ance of native labor available should tend to the suac- 
cess of European agricultural, pastoral, or mining en- 
ee and this would constitute at once the strength 
the danger to the early pioneers. 
MR. STANLEY'S SPEECH. 

Mr. H. M. Stanley, M.P., who was received with 
cheers, said he thoroughly agreed with the r read 
by Sir John Kirk. It was a wise and an able paper, 
but he thought it looked too far ahead. Sir Jobn 
talked about the fitness of Africa for colonization, but 
so far, in Central Africa he knew no intention to 
colonize any part of it. He did know, however, of a 
good many intentions to make the thing possible in 
the region called Central Africa, in the way of com- 
merce, in the Nac improving the blacks, and in the 
way of making the country fit for colonization in the 
distant future. Their aims on the Congo were simply 
to develop the commercial possibilities of that region 
and prepare the way for those who would exploit the 
products of Africa. On the Congo now they had some- 
thing like 40 steamers and 800 white men, where 16 
years ago there was not one. Now, if those men had 
to travel on shank’s mare, with all the knowledge of 
science they might have, he doubted very much 
whether they would go very far; but, being taken 
aboard those vast steamers, they could travel thou- 
sands of miles north and sonth, east and west. So 
now they had the whole of the Congo basin navigated, 
and this was what they were trying to get the British 

»vernment to do in British East Africa. When they 

ad completed the railway to Stanley Pool and had 
got steamers going 15 or 16 knots instead of six or 
seven, and when they had got telegraph stations they 
would have done wonders, and by that time they 
would have carried hotels and all the necessaries of 
civilization into those regions. (Cheers.) People went 
to Africa and found that there were no hansom cabs 
(laughter), that they could not even geta cup of café 
au lait, that if they offered a thousand pounds for a 
loaf of white bread they could not get it. They found 
they had to carry ir house and stores on their 
backs. So they went home at once and condemned 
Africa. Now that was not the way to look at a 
great region. (Cheers.) He believed in those lines of 
Shakespeare, 

** All places that the eye of heaven visits 
Are to a wise man ports and happy havens.” 
He believed it from his soul. (Cheers.) India had 
been the white man’s grave, but they found people 
there who never thought of going over to England. 
They found people in Brazil who never thought of 
going to Portugal, their mother country, people in 
Chile, Peru, and Mexico, who never thought of going 
to Spain, who had made their homes there and in- 
tended to live and die there; and the time would come 
when the whole of Ceutral Africa, barring the mari- 
time regions, of course, would be in the same position 
as Mexico and Brazil and Ceylon. (Cheers.) It was 
the art of living they needed to teach in tropical 
countries. He had tried to teach young men from 
Engiand and Seotland bow to live in Afriea, but he 
invariably failed, because if one saw one’s good advice 
rejected one got sick and tired of preaching it. He had 
seen a young fellow who, after going there with a 
whole sealed desire to distinguish himself, walked 
under the very hottest sun with a black cloth cap he 
was accustomed to wear in the temperate regions of 
Seotland. That man never returned to Seotland. He 
had seen another teo fond of the liquor bottle, and he 
had said: ‘*‘ My dear fellow, you do not need Datch 
eourage ip this country any more than you need it in 
vour own. Take a teaspoonful at night as a nightcap 
if you want it, but-not:in the day, when the sun is hot. 
Take a tabloid of quinine. That will be everse much 
better.” Bat those men never returned. He had 


for suc- 


gone himself seven times into Africa, twice across, and 
altogether he bad been there 23 years, and he felt just 
as strong to-day as though he had never been there. 
He mentioned various other cases of men who had 
lived in Africa for mapy years and were quite as 
healthy as whea 
sending young men 


went to it. At 
from the 


mt we were 
and from 


| 
that it should be the aim of the expedition to ‘explore, 
and the exploration of the boundaries that connected 4 
ng theffour years that have elapsed was manifest fron 
the s 
Peech of Professor Wagner, of Gottingen, and ' 
bo. amg that it elicited; but the majority.of the 
th mers felt with Professor Schrader, of Paris, that | 2 
© existence of great diffieniti | 
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the university, fresh from their mothers’ laps (laughter), | vere and cruel, he trusted no one and governed despo- | Squeezing rolls are used after each trongh, by the aid 
into Africa, and they perished almost the first day | tically, solely according to his own good pleasure. !of which the excess of fluid is pressed from the web, 


they found a different atmosphere and a different sun. 
Before sending these young men into Africa they 
should go and study for two or three months the 
various arts of conquering these fevers, warding them 
off, and living wisely. (Cheers.) 


SLATIN PASHA’S SPEECH. 


Colonel Slatin Pasha, who met with a most cordial 
reception, said; ‘* After more than 16 years in Africa, 
including 11 years of captivity, during which I was 
eut off from all communication with the civilized 
world, I have had the good fortune to return to civili- 


zation. How Africa has changed within this period ! them regret they 
Regions in whose exploration Livingstone, Speke, | up by fanaticism or on other grounds to rise again F 
Grant, Stanley, Cameron, Brazza, Matteucci, Du | the former government. PUBLISHED WEEKLY. 4 
Chaillu, Von der Decken, Rohifs, Wissman, Junker, | They now understand that the government has only 3 
Schweinfurth, Holub, Lenz, and hundreds of others | been changed, that religion served only asa flag, as a Terms of Subscription, $5 a Year. 3 
risked their lives are now accessible to civilization. | means for the attainment of the end desired. They 

In most of these, in which the explorer had formerly | mt long for we end of me tragedy ea they nae Sent by mail, postage prepaid, to subseribers in any 

to encounter the greatest dangers, there are now |selves brought upon the scene. Only after eleven part 

military posts and stations to afford security and | years’ captivity did I succeed in gaining my freedom. of the United States seceensns Six dollars @ 
facilitate the trade which is constantly becoming | Although all intercourse with any ne was ——e year, sent, prepaid, to any foreign country. 

more active. From the east, Italy, England, Ger | to me, | was nevertheless in secret relation with tri ° 

many ; from the west, the Congo State, France and | of the country formerly known to me. For years, and All the back numbers of THE SUPPLEMENT, from the 
England, are daily enlarging their sphere of influence, |on several occasions, I had determined on flight, but |commencement, January 1, 1876, can be had. Prieg, 
and are now on the point of joining hands in Cen- | those participating in my attempts were always de- 10 cents each. 

tral Africa. Wild tribes, who in their mode of life |terred by the dangers of the undertaking. At the 

are nearer the beast than to man, are beginning to > coe of last year I oo oan to Cairo, and renee All the back volumes of THE SUPPLEMENT can like 
know new wants, beginning to understand that there | the intervention of the Austrian Consul - General Ba- wise ee 
are beings mentally superior to them, and who |ron Heidler, and Major Wingate, Director of the Intelli- be supplied. Two volumes are issued yearly, 
through co-operation are unconquerable, even in | gence Department for Egypt, he received the necessary | Price of each volume, $2.50 stitched in paper, or $3.50) 
foreign lands. The more northerly of the still inde- | means for my flight out of the money deposited by my bound in stiff covens, : 


pendent Mahometan kingdoms, adai, Bornu, and 
the Fellata kingdoms, are regarding these advancing 
powers with a view to concluding alliances with some 
of them, perceiving that only in this way their 
hereditary rule can be secured. In the middle of | 
Africa, between the lands just mentioned and the 
advancing powers, lies the former Egyptian Sudan, 
now under the rule of the Caliph Abdullah, the des- 
potic head of the Mahdists. No European can ven- 
ture to cross the limits of this land, cut off from 
civilization, extending in the south along the Nile 
to Regjaf. and east to west from Kassala to near 
Wadai. Death or life-long captivity would be his lot. 
Yet it is only within the short period of ten years that 
the land has been subjected to this miserable fate. 
For more than 60 years, since the time of Mohammed 
Ali, it remained under the rule of Egypt, and was 


open to civilization. In the chief towns were found | watched by the dervishes, who had overtaken us. Rives Relipond—Suenderd pee, of Fermanent Was — 
Exyptian and European merchants, in Khartum itself | However, we succeeded in crossing the Nile near Ber-| Sleepers and stone bellest used ob thts road:~B0 itustretions.- amg 


the foreign powers had their representatives. Travel- 
ers of all nations could pass through the land un- 
harmed, and found protection and help through those 
representatives. Telegraphs and a regular postal ser- 
vice facilitated intellectual intercourse with the most 
distant countries. Mahometan mosques, Christian 
churches, and mission schools looked after the re- 
ligious and moral education of the young. The land 
was inhabited by the most diverse tribes, many of 


which lived in hostility with one another, but. were | ment were indescribable. I was saved from my ene- 
compelled by the severity of the government te | mies, from the hands of a fanatical despot, and had Africa, tbe eteat map of tbe world, and 


keep the peace. Discontent, no doubt, prevailed in 
the land. Its cause was to be sought in the avarice of 
the officials, especially of the native Sudanese, who 
latterly had acquired high positions, and by their o 
pression and tyranny enriched themselves as euekiy 
as possible, and also in the ignorance of the country 
on the part of the Europeans, who, often with the 
best intentions, issued orders directly contrary to the 
traditions and views of the Sudanese, which could not 
but excite ill wil. Mohammed Akmed knew and took 
advantage of the mood of thecountry. Well knowing 
that only a religious factor could unite the hostile | 
tribes, he maintained that he was the Mahdi sent by 
God, the deliverer of the country from a foreign yoke, 
the regenerator of religion. He roused the tribes to 
war against the government, promised his adherents 
in case of death the everlasting joys of Heaven, in case 
of victory four-fifths of the booty to the survivors, 
Thus were fanaticism and avarice, the two chief quali- 
ties of the Sudanese, awakened. The spark grew to a 
bright lame. Victory after victory was gained by the 
insurgents. Kordofan fell into their hands, The army | 
sent under Hicks for the reconquest of the land was | 
annihilated, and I was compelled, after long and vain 
struggies, to surrender. The insurgents marched on 
Khartum. 

On arriving in the neighborhood of that town I had 
chains put round my neck and feet, since I was sus- 
pected of being anxious to make my escape and join 
General Gordon. The town was besieged. The per- 
sonal valor and energy of General Gordon were spent 
in vain in endeavoring to avert the coming calamity. | 


Khartum fell on January 20, and with it the bravest of | paper pulp in the engine, is dissolved in hot water, and | office of this paper. Subjects classified with name# 


its (defenders, General Gordon himself, who was mur- | 
dered on the highest steps of bis palace. His head was | 
severed from his body and was mockingly shown to | 
me as | lay in irons. The fanatics behaved with fury | 
in the conquered town. Men and women were killed 
with few exceptions, and the survivors were maltreated | 
and tortured with the most refined cruelty in order to 
extort from them information as to the place of con- 
cealment of property they might have hidden. Oaly 
young girls and pretty women were spared—not out of | 
compassion, They did not wish to lose them, nor to | 
torture them, as thus their beauty would have been | 
impaired and their value diminished. ‘They were dis- 
tributed among the adherents of the Mahdi—among 
them many Christian women and girls. After the re- 


Since he is of the tribe of the Taascha-Bazara (that is 
the name applied to all the nomadic rearers of 
horned cattle) and belongs to Darfur, he relies as a 
stranger in the Nile valley only on his kinsmen by 
blood, the western Arab tribes, and armed slaves; 
while he sought to diminish the strength of the native 
tribes of the Nile valley, the Gjaaliin and Danagia. 
By disarmament, confiscation of property, executions 
and the dispatch of those capable of bearing arms 
against his enemies, so that they might die in battle or 
or privations, he has so weakened these tribes 
that they are now compelled to endure his rule. The 


relatives. 

By means of a large sum secured to him by contract 
in the event of the success of the undertaking he gained 
over people to venture their lives in delivering me. On 
the night of February 20, after the Caliph had gone to 
rest, I left the town unobserved and reached the cam- 
els held in readiness in the steppe. My guides, know- 
ing that they had only a few hours’ start, forced their 
wy After an unbroken ride of twenty-one hours we 

ad accomplished 130 miles, but the exhausted ani- 
mals refused to go farther. For six days I remained 
hidden in the inhospitable Giif Mountains, until my 
guides, who were Arabs of this district, succeeded in 
obtaining other camels. At first it had been our inten- 
tion to make good our escape by traveling as quickly 
as possible, but now the only chance of success was 
strategical inaneuvering, as all routes were closely 


ber, and reaching the Etbai Mountains by a rounda- 
bout way. Here my last guide, an old Arab, fell ill, 
and I was compelled to leave him behind, together 
with the only camel which was still in my possession. 
Now commenced the worst part of the whole jour- 
ney, as I had to proceed on foot. But the hope of free- 
dom enabled me to overcome all difficulties. On March 
16 I left the mountains and reached Assuan, the first 
settlement of civilized men. My feelings at that mo- 


left behind meacountry governed by absolute and 
arbitrary tyranuy, and separated completely from any 
civilization. Behind me was the Sudan, where so 
many Christians are still kept in bonds of slavery and 
where the greater part of the population prays to God 
for liberation. I reached Cairo by steamer on March 
19. Everywhere I received tokens of the most sincere 
sympathy with my fate. Standing now here, in the 
middle of civilized society, again a man among 
my thoughts turn often back to the fanatical barba- 
rians with whom I had to live so long, to my perils 
and sufferings among them, to the unfortunate com- 
panions of my captivity, and to the enslaved nations 
of those remote territories. My thanks are due to God, 
whose protecting hand has led me safely through all 
the perils behind me. (Loud cheers.) 


COLORING PAPERS WITH ANTHRACENE 
DYES. 


Now that the anthracene colors are being prepared 
much more cheaply than the aniline dyes, their use 
in the manufacture of colored papers is becoming 
more frequent every day. Their application, how- 
ever, is a little different to the aniline dyes... They re- 


The speed of travel must not be too quick in order te 
allow sufficient time for the fluids to penetrate the 
texture of the sheet and to allow the fibers to be pro 
mordanted and the color to be fixed. Light shades of 
great brightness can be prepared in this. way. Jp 
purity and brightness of tone they rival those made 
from aniline colors. 
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quire to be developed, and fixed upon the fiber by 
means of mordants. The cheapest mordants for fix- | 
ing the anthracene colors on the pulp in the beating 
engine are alum, which must be absolutely free from 
iron, and tartrate of potash. The method of using 
these is simple. A quantity of potash or ammonia 
alum, equivalent to 3 per cent. on the weight of dry | 


there is added to this a further quantity of tartrate) 
of potash equal to two-thirds of the weight of the) 
alum. When these salts are dissolved they are poured 
into the engine. After thoroughly circulating and 
mixing with the stuff, the required 7 of anthra- 
cene color is added. This depends upon the shade or) 
depth of color required, and will vary from 44 Ib. to5 1b, 
of color to the 100 pounds of the dry paper stock. In 
order to develop the color and dye the fiber, the con- 
tents of the engine are gradually heated to from 60 to 
70° C., which is best done by “yy steam into the, 
mass as it circulates. After the dye has become fixed | 
and the water in the engine clear, the stock may be, 
washed previous to being sized. In this, as in all 
other matters relating to the dyeing of paper stock, 
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| considerable judgment must be exercised by the oper- 
| ator to get the exact shade or tone required, and to fix 
the whol@ef the color upon the fibers, In some cases | 
the dyed ‘*stock” may be let down into the draining 
‘chests, and then allowed to drain and be partly 
| washed ; afterward being transferred in the usual way 
stunces induced me to watch him closely. | to the beading engines. In such cases the dyeing can 
As I was the last living military governor, he believed be performed inthe breaker. Anthracene dyed stock 
in his entire ignorance of the political conditions of | can be brightened and improved by the addition of 
European countires that in case of my escape I should | small quantities of the anilines. 
be in a position throngh my more accurate knowledge| For coloring paper while ranning over the machine 
of the country to induce the Egyptian or English gov- as in the manufacture of flowered pense the web 
ernment to take hostile measures against the Sudan. | when sti)l moist is first passed through a trough con- 


treat of the English army from Dongola I was permit- 
ted, after nearly eight months of captivity, a certain 
amount of liberty, on condition that I should never 
leave the Caliph Abdallah ebn Mohammed, and that 
1 should always remain in his immediate neighbor- 
hood as his moulazim (body guard). Two ciream- 
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The proportion of color to water is as 1:10. near 7th Street, Washington, f 


On the other hand, it flattered his vanity to have as taining a solution of alum, then through a second 
his servant his former master, one to whom most of | trough containing the tartrate of potash, and finally 
the western Arab tribesand among them his own allies |through the third vessel containing the anthracene 
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